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ÜRÜN KARAKTERİ: OTOMOBİL TASARIMININ GÖRSEL 
DEĞERLENDİRMESİ ÜZERİNE SEMANTİK BİR İNCELEME
ÖZET
Bu çalışmada, ürün görünümüne bağlı olan estetik, semantik ve sembolik özelliklerden 
yola çıkarak ürün karakteri incelenmektedir. Dil kullanımı açısından, ürün biçiminden 
ve belirli tasarım parçalarından ortaya çıkan karakteristik özelliklerin sıfatlar yardımı ile 
atanması açıklanmıştır. Otomobil tasarımında ürün karakterini gösterebilmek açısından 
bir örnek çalışma referans alınmıştır. Ürün göstergebilimi, anlamın özellikle 
otomobillerin görsel değerlendirmesinde belirli tasarım parçaları üzerinden nasıl 
oluşabildiğine ışık tutmaktadır. Çalışmada “semantik diferansiyel” olarak adlandırılan 
yöntem ile bir kullanıcı araştırması yapılmıştır. Bu araştırmada, 62 katılımcı, 15 tane 
sıfat çiftini kullanarak 4 adet tipik otomobili değerlendirmiştir. Amaç, ürünün biçim dili 
ile oluşan ürün karakteri hakkında bilgi edinmektir. Bu karakter, marka kimliğinden ya 
da kültürel kimlikten bağımsız olarak kullanıcı kimliği ile örtüşebilecek şekilde 
oluşabilmektedir. Bununla birlikte, otomobillerin tasarımcıları ya da üreticileri 
tarafından belirlenmeye çalışılan karakteristik özelliklerin kullanıcı algısı ile ne derece
örtüştüğü hakkında faydalı bilgiler kazanılmıştır. Araştırma sonucu sıfat çiftlerinin 
kullanımı kantitatif bilgiye dönüştürülmüş ve istatistiksel olarak incelenmiştir. Bu 
bilgilere göre oluşan tablolar ve grafikler cinsiyetlere göre semantik yorumlama için 
kullanılmıştır. Araştırma daha önceki çalışmalarla uyumlu haldeki ürün karakteri ile 
ilgili geçerli bilgiler ile sonuçlanmıştır. Bu bilgilere dayanarak, sıfat çiftlerinin 
kullanımındaki önemli bulgular yorumlanmış ve karakteristik özelliklerin tasarım 
parçalarına atanmaları tartışılmıştır. Aynı kategori içerisindeki tipik otomobiller, 
karakteristiklerine bağlı olarak karşılaştırmalı şekilde grafik üzerinde incelenmiştir. 
Sonuçlar sadece kullanıcı algısında, cinsiyetler arasındaki farklılık ve benzerlikleri 
açıklamakla kalmamış ayrıca istenilen izlenimlerin, kullanıcılara, biçim dilini oluşturan 
belirli tasarım parçaları üzerinden iletilebildiğini doğrulamıştır.
Anahtar Kelimeler: ürün karakteri, semantik diferansiyel, otomobil tasarımı
xPRODUCT CHARACTER: A SEMANTIC ANALYSIS ON VISUAL 
EVALUATION OF AUTOMOBILE DESIGN
SUMMARY
In this study product character was examined on the basis of dimensions relating to 
product appearence such as aesthetics, symbolism and semantics. From a linguistic point 
of view, the usage of adjectives were illustrated to attribute characteristics to product 
form and particular design elements. A case study was cited in order to exemplify the 
product character in automobile design. Product semiotics sheds light on how meaning 
emerges from particular design elements in the visual evaluation of automobiles. A 
semantic differential survey was incorporated into the study. A total of 62 participants 
rated four representative cars by using 15 adjective scales in the survey. The aim was to 
gain information about product character which is embodied by product’s form language
and which may overlap with the user’s identity, independently of the brand or cultural 
identities. On the other hand, useful information was found to compare the user 
perception with the characteristics of cars that were intended by designers or 
manufacturers. Quantitative data was extracted from the adjective scales used in the 
questionnaire and statistically analysed. Data was used to draw charts for the semantic 
interpretation with respect to gender differences. The survey resulted in valid 
information about product character that is consistent with the prior studies. By 
depending on the information, significant findings on adjective scales were interpreted 
and attribution of characteristics to design elements were discussed. The representative 
cars within the same category, were comparatively illustrated due to their different 
characteristics. The results not only clarified the resemblances and differences in user 
perception between genders but also verified that impressions can be conveyed to users 
through particular design elements constructing the ‘form language’.
Key Words:  product character, semantic differential, automobile design
11. INTRODUCTION
User satisfaction is the major determinant in design strategies of today’s markets. 
Beyond modernist mottos, current products are appraised in a larger context to the extent 
that social, environmental and technological values adds to creativity, production and 
marketing (Marcus, 2002). As the abundance of products grows in markets, the 
challenge seems to be differentiating similar products (Salzer-Mörling, Strannegard, 
2004 in Govers, Schoormans, 2005). Thus, symbolic meaning is a way to differentiate 
products. Levy (1959) states that “all commercial objects have a symbolic character, and 
making a purchase involves an assessment – implicit or explicit – of this symbolism.”
According to Holt et al. (1984), satisfying user needs depend on the proper values that 
users appreciate. These values are affective values pertaining to emotions stirred by the 
use of product, symbolic values reffering to self-image and status which the product 
holds for user, and finally character values relating to the personality of the product. 
Dittmarr (1992 in Crilly et al. 2004) suggests that products carry two different kinds of 
symbolism. The first one is self-expressive which relies on the user’s identity and 
second is categorical as an expression of group membership, social position or status. As 
another type of symbolism, Krippendorff (2006) indicates brands and corporate 
identities which do not emerge from individuals but from producers, corporations, etc. 
and also depends on the loyalties of consumers. 
Previous studies on the subject of identities in social and cultural aspects have been 
started by Veblen (1931), Levy (1959) and profoundly kept by Barthes (1994), 
Baudrillard (1996) and others. This study is aimed to involve with neither brand and 
corporate identities nor group membership that constitutes social or cultural identities. 
Instead of such an extent, the study is intended to be a semantic inquiry towards 
individual identities. Previous studies by Jordan (1997, 2002), Govers, Mugge (2004) 
2and Govers, Schoormans (2005) revealed that consumers can perceive product identities 
or, in other words, personalities which are independent of brand or cultural identities. 
Jordan (2000) indicates a hierarchy of consumer needs as functionality, usability and 
later pleasure. Thus, products must mean to users more than mere tools as ‘living 
objects’ that users can attach besides their functional properties. In this manner, 
Karjalainen (2004) states that products are perceived as having a character, in a 
metaphorical sense, with a relation to the social and self-expressive aspects. This 
character is said to be a constitution of characteristics which can be attributed to product 
appearance. Hence this character, metaphorically, speaks to consumers by using its 
‘form language’ (Chen, 1997) that cited study suggests a style profile consisting of a set 
of polar adjective scales parallel to Osgood’s semantic differential (Osgood et al. 1957). 
Within the profile, stylistic attributes corresponds to given values on the scales and can 
be grouped into six categories. These categories are said to be form elements, joining 
relationships, detail treatments, materials, colour treatments and textures. Using 
semantic scales is a useful way of measuring attributions to product appearance. 
Adjectives are the ways how people interpret product characteristics. Products endure 
with the usage of language by which people always judge their qualities..
As Barthes (1994) expresses that the object is never a word, or an element of 
nomenclature, but a whole sentence, people who like to surround themselves with 
objects will successfully tell about themselves, they will create paragraphs telling 
themselves, some of them will fail to establish the proper syntax or to construct the 
whole meaning of the paragraph and will be read as inconsistent ideas, and a few of 
them will success to go beyond paragraphs and be read as marvelous texts.
These study expands on the product apperance and semantic interpretation of form 
elements in automobile design. Probably, the outstanding industry in which symbolism 
plays a major role is the automobile industry (Graves-Brown, 2000). Heskett (2002) 
indicates the classic example of our age as automobile that combines both utility and 
significance. Besides carrying people and luggage, automobiles are said to be extensions 
of ego and personal lifestyle. The purpose of the current study is to gain information 
about product character which may overlap with the user’s identity and which is 
3embodied by product’s form language. By using this language, designers can 
communicate to users. The results of a study (Govers, Hekkert, Schoormans, 2004) 
suggests that designers can create a product personality that consumers understand. So 
this study also aims at extracting information about the overlaps between the user 
perception and personality characteristics that are intended by designers or 
manufacturers.
This chapter forms an introductory background about the study. Chapter 2 presents the 
basic concepts about product appearance. Chapter 3 expands on visual evaluation of 
products, especially automobiles, with the dimensions of aesthetics, semantics and 
symbolism. After its presentation, Volvo case examplifies the product character in 
automobile design. Product semiotics extends to further theoric subjects. Evaluative 
methods are reviewed in the last section. The methodology of semantic differential 
research is presented in chapter 4 and chapter 5 includes the data analysis and findings 
of the research, then results are discussed. The study is concluded in chapter 6.
42. BASIC CONCEPTS
2.1. Semiotics
It is quite common to accept the American philosopher Charles Sanders Peirce (1839 -
1914) and the Swiss linguist Ferdinand de Saussure (1857 – 1913) as the founders of 
semiotics. Saussure founded the science of semiology and Peirce founded the science of 
‘semiotics’ around the same time without knowing researches of each other (Stam et 
al.1992). Saussere defines the semiology as follow:
“A science that studies the life of signs within society is conceivable; it would be 
a part of social psychology and consequently of general psychology; I shall call it 
semiology (from Greek semeion ‘sign’). Semiology would show what constitutes 
signs, what laws govern them. Since the science does not yet exist, no one can 
say what it would be: but it has a right to existence, a place staked out in 
advance.” (Saussere 1966 in Stam et al.1992)
Saussure offered the well known model of the sign in the semiological tradition and
defined the sign as the combination of two parts: ‘the signifier’ is a form which signifies
and ‘the signified’is an idea or mental concept which is signified.
“The signifier is the sensible, material, acoustic or visual signal which triggers a 
mental concept, the signified. The perceptible aspect of the sign is the signifier, 
the absent mental representation evoked by it is the signified, and the relation 
between the two is signification. The signified is not a thing, an image or a 
sound, but rather a mental representation.” (Stam et al.1992)
Peirce, on the other hand, developed his model which is seen as a process of semiosis (or 
signification) and which is consisting of three entities; the representamen (instead of the 
sign), the object (for which the sign stands) and the interpretant (the mental effect which 
is generated by the relation between sign and object). The interpretant here refers not to 
a person, the interpreter but to a sign, or more exactly, the interpreter’s conception of the 
sign (Stam et al.1992).
5“A sign... (in the form of a representamen) is something which stands to 
somebody for something in some respect or capacity. It addresses somebody, that 
is, creates in the mind of that person an equivalent sign, or perhaps a more 
developed sign. That sign which it creates I call the interpretant of the first sign. 
The sign stands for something, its object. It stands for that object, not in all 
respects, but in reference to a sort of idea, which I have sometimes called the 
ground of the representamen.” (Peirce 1931 in Chandler, 2001) 
Chandler exemplfies this Peirce’s process of semiosis with the traffic light as a sign for 
‘stop’ which consists of a red light (the representamen), vehicles halting (the object) and 
the idea that a red light leads vehicles to halt (the interpretant).
Peirce also contributed to semiotics with his definition that classifies three kinds of 
signs: Icon, index and symbol. Peirce defined the iconic sign as “a sign determined by its 
dynamic object by virtue of its own internal nature” (Stam et al.1992).  The iconic sign 
represents its object by means of similarity or resemblance; the relation between sign 
and interpretant is a recognition of looking, sounding, feeling, tasting or smelling like it 
as in the examples of portraits, statues, metaphors, sound effects, imitative gestures. 
Peirce defined the indexial sign as a “sign determined by its dynamic object by virtue of 
being in a real relation to it” (Stam et al.1992). An indexial sign involves a casual, 
existential link between sign and interpretant and this link can be observed or inferred 
physically as in the cases of ‘natural signs’ (smoke, thunder, footprint), measurement 
instruments (weathercock, thermometer), ‘signals’ (a knock on door, a phone ringing), 
pointers (a pointing ‘index finger’, a directional signpost), recordings (a photograph, a 
film, an audio-recorded sound), personal ‘trademarks’ (handwriting, signature) 
(Chandler, 2001).
A symbolic sign involves an entirely conventional link between sign and interpretant 
thus the relationship must be learnt, e.g languages (alphabetical letters, punctuation 
marks, words, pharases and sentences), numbers, morse code, traffic lights, national 
flags.
According to Eco (1976 in Stam et al.1992), this definition of sign offers the advantage 
of not demanding the qualities of being intentionally emitted or artificially produced, 
thus avoiding the implicit mentalism in the Saussurean definition, which envisions the 
6sign as a communicative device emerges between two human beings intentionally 
aiming to communicate. Moreover, Eco extends Peirce’s definition of a developed sign 
in interpreter’s mind to a ‘unlimited semiosis’ refering the way which could lead to a 
series of succesive interpretants, ‘ad infinitum’ (Peirce 1931 in Chandler 2001). This 
process of  “infinite semiosis” entails signs that refer endlessly to other signs, with 
meaning constantly deferred in an infinite series of signs (Stam et al.1992). Chandler 
(2001) exemplifies this process in which an interpretation can be re-interpreted or a 
signified can itself be a signifier such as someone who uses a dictionary and finds 
himself going beyond the original definition to look up another word which it employs.
2.2. Semantics
An inevitable consequence of the user-centered design is what a product does mean to 
its users. A. Forty (1986) states that ”no design works unless it embodies ideas that are 
held in common by the people for whom the object is intended.” As this statement leads 
us to the meaning which is embodied with the common perception of users, the 
designer’s own perception must be based on how people perceive and what people can 
do with the product.
User-centeredness is one of the ways that distinguish design dicipline from other 
purpose-orientated creative diciplines. Krippendorff claims that human-centeredness has 
defined what designers call design and offered the clarity that was missing from the 
design discourse of the past. Meaning occupies a privileged position in this discourse. 
Krippendorff states that the early work on product semantics showed that meaning 
matters more than function and “humans do not see and act on the physical qualities of 
things, but on what they mean to them” (Krippendorff 2006: 47).
According to Webster Dictionary (1995), semantics is the branch of linguistic science 
which deals with the meaning of words and esp. with development and change in these 
meanings. The term ‘product semantics’firstly appeared in a special issue of  IDSA’s 
journal. (Krippendorff, Butter, 1984).  Krippendorff and Butter defined the term as both 
an inquiry into the symbolic qualities of things and as a design tool to improve these 
cultural qualities. In this special issue,  industrial products are discussed, not as 
7photogenic objects of  aethetics, but regarding what they could mean to their users, as 
communications. Then a workshop had been organized with the researchers of ‘product 
semantics’ and designers from Philips (Blaich, 1989) and Philips concluded with a new 
conceptual orientation, a new methodological basis and a new organizational identity at 
the end of this engagement (Krippendorff 2006: 1-2).
After the ideas spread worldwide, by 1987, a conference had been held in Bombay, 
under the name of  “Arthaya” which is the correspondence of meaning. According to 
Krippendorff (2006: 2), “the universalism prevailing in the industrialized West 
traditionally had denigrated cultural diversity as a sign of underdevelopment and 
deficient rationality. The new acceptence of diverse cultural meanings of industrial 
artifacts moved design into the center of cultural development projects.”
Krippendorff and Butter (1989 in Krippendorff, 2006) defined ‘product semantics’ as a 
“systematic inquiry into how people attribute meanings to artifacts and interact with 
them accordingly and a vocabulary and methodology for designing artifacts in view of 
the meanings they could acquire for their users and the communities of their 
stakeholders.”
“Product semantics relies on an alphabet of signs and symbols e.g., line, colour, texture, 
shape and form. By manipulating this visual alphabet, the designer repeats a similar 
process to the one found in the written or spoke language.” (Giard, 1990)
This resemblance between design and language is striking and crucial. The symbolic 
aspects of products are metaphorically related to “design language” (or form language) 
that has been widely used in research and in practice. “The design language of the 
product, as a metaphorical notion of the capabilities of design to endorse symbolic 
communication, stems from user perception (interaction) and is mediated by the physical 
form elements of the product” (Karjalainen 2004: 25). Futher, the designed objects 
resembles the words in language as they appear, change and evolve like the words in 
language. Thus design is said to have a language and there is a design of language 
(Gürpınar, 2006). Afterwards the designed object appeared, it endures with the language.
However a visual presantation can convey more than lots of words, language has a 
crucial impact during the period in which the product is designed, used and discarded.  
8The decisive deparments of design, engineering and marketing communicate during the 
design process with the help of language. The designers and clients share their ideas, 
designers listen, create and then present their proposals through language. The consumer 
research such as interviews and focus groups entirely depends on verbal communication 
and designers can get feedback on how products are being understood by others. People 
tell each other how they use products, they like to explain what the benefits are. Products 
enter processes of human communication among stakeholders who would be users, 
commentators, people with special interest in the use of products. “In language, artifacts 
are conceptualized, constructed and communicated, their meaning are negotiated and 
their fate is determined” (Krippendorff 2006: 149). People know about products that are 
no longer used with the help of texts in books or in museums. Language is everywhere.
2.3. Meaning
Semantic studies will light up the obscure side of product-user relationships. “Deisgners’ 
extraordinary sensitivity to what artifacts mean to others, users, bystanders, critics, if not 
for whole cultures, has always been an important but rarely explicitly acknowledged 
competence” (Krippendorff 2006: 48). On the contrary to traditional view which 
presumes that designers have to move between diciplines such as engineering, art or 
marketing, a meaning-centered view of design will give designers a unique focus and 
expertise that other diciplines do not address. From this point of view, to clarify what the 
meaning is, Krippendorff (2006: 50) defines meaning by way of sense as below: 
“Sense is the feeling of being in contact with the world without reflection, 
interpretation, or explanation. Sense is the tacit, taken for granted, and largely 
unconscious monitoring of what is. Sense is also informed by dispositions, needs 
and expectations, including emotions, all of which have to do with the human 
body. On the most basic level, meaning restores perceived differences between 
what is sensed and what seems to be happening. In perception, meaning arises in 
the awareness of the possibility of different ways of seeing.” (Krippendorff 2006: 
52) 
9Vision is the primary sense with regard to the perception of physical form nevertheless it 
does not provide an accurate reflection of physical states of objects and touch, taste, 
smell and hearing are other significant factors in all respects of design (Crilly et al. 
2004). But other sensory experiences may be inferred from the vision; for example the 
look of a leather car seat may suggest softness and the dark colour of a chocolate may 
indicate a semisweet taste (Bloch et al. 2003).
Meaning as representation can be cited with the help of photographic images which are 
said to represent what was in front of a camera’s lens. Photographs are best understood 
as making present something that occured elsewhere and at another time. Photographic 
images can also be sensed repeatedly, make something present again and again, thus 
“images mean what they can re-present to their viewers make present again.” Viewers 
have nothing to compare the image with but with what they can imagine (Krippendorff 
2006: 55).
Beside representations, it is impossible to escape from the meanings of objects. Barthes 
(1994) explains the presence of object with an inevitable meaning beyond its function. 
“The object always presents itself to us as useful, functional as a mediator between 
humanity and the world, then, in a  second phase, the function always sustains a 
meaning.” For instance, the telephone serves to telephone and it also indicates a certain 
mode of activity in the world. In such a pure state, Barthes (1994) claims a inert or 
motionless meaning that resides in the object. The raincoat is a good example that it 
serves to protect us from the rain, while it signifies the atmospheric situation. Thus, this 
object always remains functional in our eyes although we read it as a sign.
Hence, the meanings of technical artifacts mostly concern possible uses and actions as 
opposed to representations, Krippendorff (2006: 55) expands the definition of meaning 
as below:
“Meaning is a structured space, a network of expected senses, a set of 
possibilities that enables handling things, other people, even oneself. They guide 
actions much as a map shows all the possible paths from where one stands. The 
capability of creaating possibilities for actions distinguishes human from 
mechanisims. Pushing a bell button causes a doorbell to ring. The doorbell has no 
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choice. But how one responds to ringing is a great deal of options one can 
imagine.”
“Meaning are always someone’s construction, just as sense is always someone’s 
sense, and hence, meanings are always embodied in their beholder.”
“Meanings emerge in the use of language but especially involving human 
interactions with the artifacts. Meanings are neither intrinsic to the physical or 
material qualities of things, nor located in the human mind. Just as the meaning 
of a text emerges in the process of reading, the meaning of an artifact emerges 
when interfacing with it.”
“Meanings are not fixed and they are constructed through previous experiences, 
expanded on them and drift, much like imagination does.”
“Meanings are invoked by sense, and sense is always a part of what it invokes. 
Thus, current sense is a metonym of what it means, especially of what one can do 
in its presence. For Gibson (1979), meanings are perceived affordances.”
Norman (2004) states that objects can variously mean to people through three levels: 
Visceral, behavioral and reflective. Visceral is the base level where the appearance so 
aesthetics matters and caused by immediate emotional effect. Shape, form and  physical 
feel produces meaning whilst sensuality and sexuality play roles. After this kind of 
visceral reaction to appearence, a desire towards object comes first, before its 
functionality and then price is asked. Norman (2004) explains behavioral level with the 
importance of usability and performance that entails the object’s function and 
understandability. Appearence only matters as if it provides proper ergonomics. Lastly, 
reflective level is all about the message that object carries. This message can be based on 
the personal satisfaction, the memories that object evokes or the self-image that object 
means to others. 
Zaccai (1995) considers three levels from a psychoanalytic aspect and uses certain terms 
where the “superego” defines emotional requirements, the “ego” defines rational 
requirements and the “id” defines sensory requirements. According to this definition, 
“id” level corresponds to visceral level and depends on aesthetics. Zaccai (1995) offers 
the balance of these levels for the satisfaction of the human user as the whole psyche of 
the individual must be satisfied.  
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Contexts limit the number of meanings and things can carry different meanings in 
different contexts. For eample, figures are only noticeable on distingusihable 
backgrounds. A traffic sign on a street may inform or warn a driver, that same sign may 
serve as a decoration or as a sign of defiance on the wall of a teenager’s room. A 
hammer may be observed either as a constructive tool in the hand of a craftsman or as a 
murder weapon beside a dead person. “Artifacts mean what their contexts permit”
(Krippendorff 2006: 59). Figure 2.1 depicts how the meaning of center character is 
changeable as adjacent characters affect the meaning in row and in column, in different 
contexts.
Figure 2.1: Alternative meanings in alternative contexts (Krippendorff 2006, 60)
Artifacts can have meaning in many more ways than are observable, not only because 
some meanings do not make a noticeable difference in behaviour, for example 
emotionally, but also not all meanings are enacted in the particular context in which it is 
observed. Hence, the meaning of artifacts are manifested in the set of all social contexts 
in which artifacts can be used without inviting disapproval or sanctions (Krippendorff 
2006: 61).
The meanings of an artifact’s parts depend on the meaning of their arrangement, just as 
the meaning of its arrangement depends on that of its parts. (Krippendorff 2006: 61) 
There is no simple entry into this circle of mutual dependencies. Understanding a 
complex artifact is like reading a text as words are arranged into sentences and sentences 
form paragraphs. Understanding first start with initial set of assumed word meanings, 
then hypothesizing a grammatical structure to make sense of these words and a whole 
meaning emerges from revising word meanings in that grammatical context. The same is 
valid for capturing the meaning of artifacts consisting of related parts which are 
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mutually contextualized by their arrangement. Figure 2.2 illustrates the phases of an 
exercise to combine basic geometrical shapes to show how parts receive their meanings 
in the context of each other and how their arrangement end up as a whole meaning.
Figure 2.2: Meanings in mutual contexts (a) meaningless shapes (b) ironing appliance 
(half-scale), juicer, can opener (left to right) (c) kitchen appliance (d) telescope 
(Krippendorff 2006: 62)
13
3. VISUAL EVALUATION OF PRODUCTS
3.1. Product Appearance
According to Bloch (1995), product form represents a number of elements chosen and 
blended into a whole by the designers to achieve a particular sensory effect. Thus, form 
or appearance of a product may contribute to its success in following ways: 
1. Due to the abundance in markets, product appearance is one way to attract consumer 
notice. “When given the choice between two products, equal in price and function, target 
consumers, buy the one they consider to be more attractive.” 
2. The appearance is important as means of communicating information to consumers. 
“Product form creates the initail impression and generates inferences regarding to other 
product attributes in the same manner such as price does.” 
3. “In addition to managerial considerations, product form is also significant in a larger 
sense because it effects the quality of our lives. The perception and usage of beatifully 
designed products may provide sensory pleasure and stimulation.”
4. The aesthetics characteristics of a product may embrace long lasting effects and  
durability as the product is integrated to sensory enviroment because of its impact on 
users.
Creusen and Schoormans (2005) states product appearance may play roles in consumer 
choice in six different ways. These are communication of aesthetic, symbolic, functional 
and ergonomic information, attention drawing and categorization. As consumers often 
have not chance to try products in shops or buying on internet, they may judge the 
product in order to retrieve information about how the product functions and the ease of 
its use. The parts of a product such as the monitor or buttons of a mobile phone may 
provide an impression about its usability and functionality. Figure 3.1 illustrates how a 
larger hair-dryer (on upper left) looks more powerful albeit same watts and how a 
telephone can be perceived as easy to operate (on bottom left) beside a more complex 
one.
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Attention drawing is the factor that enables the product ‘stand out’ visually from others 
then that particular product gets more attention from consumers by ‘catching their eye’. 
“In general, the attention-drawing ability of a product can be enhanced by increasing its size
and by using bright colors” (Creusen, Schoormans, 2005). Categorization is the opposite 
case when a product is visually typical and resembles other products in the same category. 
So the consumers may easily identify the product and its appearance avoids the difficulty to 
be categorized as a purchase alternative. In the cases in which prestige, exclusiveness or 
novelty are not important and when the consumers do not find the purchase important or 
interesting, a slightly atypical appearance may catch attention as remaining acceptable in the 
category. 
Figure 3.1: Product appearance due to functionality and usability  (Creusen, 
Schoormans, 2005)
On the other hand, in competing markets, an atypical appearance is preferred in order to 
distinguish the product from others in the category. A product can be considered as if in 
its own individual class in the case of a strong differentiation. Creusen and Schoormans 
(2005) also adds that new functional attributes are better communicated by an atypical 
appearance. Differentiation from the category decreases comparison with other products 
from the category. “As a result, distinguishing features are better noticed and found 
more important” (Sujan et al.1989 in Creusen et al. 2005). For example, the 
distinguishable appearance of Dyson vacuum cleaner emphasizes its unique mechanism 
which the consumers more easily perceive (Figure 3.2).
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Figure 3.2: Product appearance due to the categorization (Creusen, Schoormans, 2005)
Bloch (1995) offers a model of consumer response to product form (Figure 3.3) in which 
consumer’s psychological responses lead to behavioral responses. Psychological 
responses consist of cognitive and affective responses that interact and occur 
simulteneously. In cognition, product form may influence consumer’s beliefs about 
product attributes and performance such as durability, usability, functionality, gender 
and prestige. Besides, product form influences how the product is categorized within 
product classes as it is mentioned above.Affective responses are mainly aesthetic 
responses that can positively range from simple liking to stronger emotional reactions or 
negatively include dislike. Aesthetic responses depend on the design and sensory 
properties of the product rather than its performance or functional attributes. Thus, 
behavioral responses appear as either approach or avoidance. Approach denotes an 
attraction which will also continue after the purchase while avoidance is the opposite. 
“Approach responses are part of the aesthetic experience and indicate a desire for deeper 
exposure to the product’s pleasing form” (Bloch, 1995). 
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Figure 3.3: Bloch’s model of consumer response to product form (Bloch, 1995)
Futhermore, Bloch’s model is revised with moderating influences which are derived 
from individual tastes, preferences and situational factors. “Some preferences appear to 
be innate or, at least, acquired early in life” (Lewalski 1988 in Bloch 1995). These can 
emerge from the Gestalt principles or organic forms found in nature like a honeycomb. 
Proportion is another factor in innate preferences thus Golden Section is an example. 
“Preferences for product form are also shaped by cultural and social forces” (McCracken 
1986 in Bloch 1995). These forces may derive from cross-cultural differences, 
prevailing style and fashion, semiotic communication related to a particular culture or 
subculture and membership of social class, age, region or ethnicity. On the other hand, 
consumer preferences may vary individually due to design acumen, experience and 
personality. In situational factors, sequence effects relate to the case when a product 
serves as a component of a consumer’s larger assembladge of goods and reactions to 
product design can be modified by perception of fit with this assembladge. This case is 
what Barthes (1994) defines as “collections of objects”. Social setting is the social 
context in which meaning of artifacts are manifested. (Krippendorff 2006: 61) 
Marketing program is the marketing circumstances which surround the product.
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Monö (1997) revised the Shannon’s basic model of communication (Figure 3.4). The 
message is generated by design team during the design process. To convey the message, 
the product which is the transmitter may be physically formed by its geometry, 
dimensions, textures, materials, colours, graphics and detailing (Crilly et al. 2004).  The 
consumer’s physiological senses are the receiver thus the message is transferred from 
the producer side to the consumer side through the enviroment (channel) where the 
interaction takes place. The destination may be divided into three aspects of the 
consumer’s response.
Figure 3.4: Basic framework for design as a process of communication (Crilly et al. 
2004)
Crilly, Moultrie and Clarkson (2004) expand on the basic model with a profound 
literature review. Figure 3.5 demonstrates the advanced model which is improved by 
various definitions of visual references and moderating influences as it is seen in the 
Bloch’s model. Cognitive response is categorized as aesthetic impression, semantic 
interpretation and symbolic association. They define asthetic impression as the 
sensation that results from the perception of attractiveness (or unatractiveness) of 
products, semantic interpretation as what a product is seen to say about its function, 
mode-of-use or qualities and symbolic association as the perception of what a product 
says about its owner or user: the personal and social significance attached to the design. 
In addition, these classifications of cognitive response is said not to operate 
independently, they are closely  inter-related and each one influences others. 
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Figure 3.5 Framework for consumer response to the visual domain in product design 
(Crilly et al. 2004)
Hence Bloch (1995) defines affective responses as emotional responses, ‘Affect’ is 
defined as the consumer’s psychological response to the semiotic content of the product 
(Demirbilek, 2003) and it is used as a generic term to describe emotions, moods and 
feelings (Crilly et al. 2004). Product appearence may elicit mixed emotions like 
admiration, amusement, inspiration, desire, disgust or disappointment (Desmet et al. 
2000, Desmet 2003). Desmet (2004) suggests five classes of emotional responses that 
products may elicit: instrumental, aesthetic, social, surprise, and interest. Instrumental 
emotions emerge from the ‘goal’ or purpose of having a particular product in order to 
satisfy the consumer. If the consequence of having the product is not appeared as the 
intended ‘goal’ then the consumer experience dissatisfaction or disappointment. 
Aesthetic emotions are “appraisal of appealingness” in which the references are 
attitudes. The attitudes are our dispositional liking (or disliking) for certain objects or 
attributes of objects (Ortony et al. 1988 in Desmet 2004). Like goals, some of these 
many attitudes may be innate (e.g. innate liking for sweet foods) and others may be 
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learned (e.g. the acquired taste for wine). These attitudes may relate to product’s colour, 
material or style.  A product either overlaps or conflicts with one of these attitudes and 
then elicit emotions like attraction or disgust. Social emotions are derived from social 
standards and norms in which legitimate products elicit emotions like admiration and 
illegitimate products elicit emotions like indignation. Surprise emotions are often one-
time-only emotions that arise with the perception of novelty in design. Finally, intereset 
emotions are comprised of emotions like fascination, boredom and inspiration and 
elicited by an appraisal of  “challenge combined with promise” while the product may 
either encourage or discourage the user with its features.
Visual references are external sources from which the consumer retrieve “reflection of 
generic designs, comparison with living things or allusions to other concepts” in order to 
support the perception of product (Crilly et al. 2004). In addition, visual comparisons 
may be retrieved within the product’s category as stereotypes and similar products, the 
product may also refer to other products, entities or styles as metaphors, characters, 
conventions and clichés. “Stereotypes (or prototypes) are mental images of generic 
exemplars of a product class” (Crilly et al. 2004). The novelty or typicality of the 
product are perceived by the influence of stereotypes. Products are also compared to 
competing similar products in the same class or in the former generations to make 
judgements on its attractiveness. The historical references to former designs are mostly 
seen in the automotive industry to evoke nostalgia and “remind viewers fondly of the 
revered cars of the past” (Coates, 2003).
“Products may be compared, not only to other examples of the same product category 
but also to other types of product and natural forms” (Crilly et al. 2004). Metaphors are 
the most powerful tools for design (Bayazıt, 2004 & Krippendorff, 2006) in order to 
produce “evocative connections between the product and memories from our 
experience” (McCoy 1984 in Crilly et al. 2004). Metaphors are said to be direct 
connections that reveals analogy with the presentation of the new concept to be 
understood more easily (Bayazıt, 2004). Krippendorff (2006) states “in the context of 
use, metaphors enable the recognition of artifacts in terms of the dimensions and 
features of other and more familiar artifacts.” Metaphors can be mixed and use of visual 
metaphors inform the design process as well as it enables user’s perception. 
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Krippendorff (2006) gives the example of making a televison screen flat enough to be 
hung on the wall which is a reference to hanging a picture, far more, a changeable 
window as technological developments which draw on metaphors. 
In addition to transferring knowledge from elsewhere to user’s interpretation of how the 
product should be approached and how it might be used (Crilly et. al 2004) , metaphors 
can also transfer feelings (Krippendorff, 2006). Figure 3.6 depicts two proposals for a 
public emergency telephone that a basic metonoym (a) may signal the location with its 
big size but is not suitable for the psychological needs of a caller under stress and the 
final proposal (b) metaphorically utilizes a shield for the whole human body and covers 
the user to provide the needed sense of protection, security and privacy. In the case of 
automobile design, fig demonstrates how metaphors may yield various concepts about 
design ideas. In the figure 3.7, three concepts are presented by an internship from the 
Audi Design Center (Liu, 2006). First concept is a compact SUV for Chinese market 
that was inspired by the form of the turtle in order to imply a sense of stability and 
protection. The second is a running machine that emphasizes the draging power inspired 
by the Roman chariots. Thirdly, the combination of a car and pick-up truck is the 
concept that metaphorically refers to boats and sailing. 
Figure 3.6 Metonym (a) and metaphor for safety (b) in emergency telephone designs 
(Krippendorff, 2006)
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Figure 3.7 Three metaphors for automobile design (Liu, 2006)
Metaphors do not only relate to how products operate but also they may non-
functionally relate to product character. (Crilly et al. 2004) Designs may be often 
compared with living things as consumers engage in a “process of personification” 
(Crozier 1992 in Crilly et al.2004). Besides characters, repeated use of analogies can end 
up as conventions which are culturally accepted such as colour sequence of traffic light 
which denotes safe and unsafe states. Clichés emerge from easily recognized visual 
references when too many products have on themselves.
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In the name of moderating influences, there are additions, especially in producer and 
enviroment phase, to the Bloch’s model. These are organisational issues 
(communication, resources and brand style) which influence the design process as 
difficulties in converting the required message into product form and finish (Monö, 
1997) and flaws of production quality (tolerances, finish, ageing) which influence the 
product as it appeared not to be intended by the designers (Crilly et al. 2004). 
Enviromental distractions consist of background on which the product’s presantation 
takes place and viewing time which restricts the consumer’s observation of the product. 
Sensory capabilities of consumers such as visual acuity, range-of-vision and colour 
vision may also be restricted and cause unexpected sensory perception. In situational 
factors, motivation and opportunity are two additions to Bloch’s model. “Intrinsically 
motivated (activity – rather than goal-oriented) consumers may prize a product’s 
hedonic quality over its pragmatic quality and thus be more focused on aesthetic 
impressions than semantic interpretations” (Crilly et al. 2004). Opportunity pertains to 
sequence effects and relies on financial constraints which influence all the consumer 
response.
3.1.1. Product Aesthetics
“Aesthetics in regard to any object is not an absolute and separate value. Rather, 
it is totally related to our ability to see a congruence among our intellectual 
expectations of an object’s functional characteristics, our emotional need to feel 
that ethical and social values are met, and finally, our physical need for sensory 
stimulation.” (Zaccai ,1995)
‘Beauty’ was the former consideration which was continually studied from the 
decorators of ancient Egypt to Aristotle or Vitruvius until the German philisopher A.G. 
Baumgarten introduced the term ‘aesthetics’ which stemmed from the Greek 
‘aisthetikos’ (Routio, 2005). Early nominal approaches to the concept were based on 
order, symmetry or proportions of dimmensions. Plato defined ‘beauty’ as an attribute of 
object which resides permanently behind what is experienced. Hence severe criticism 
had arised on Plato’s view after the renaissance, ‘Beauty’ is adopted as a sense which 
depends on circumstances, as an attribute of perception rather than a property of object. 
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Kant immersed aesthetics in his philosophical studies and stated that “beauty is 
something that pleases everyone regardless of their opinions... A pleasing object is 
beautiful" (Routio, 2005). Baumgarten's ideas about ‘beauty’ was expanded by G.T. 
Fechner (Vorschule der Ästhetik, 1876) and paved the way for ‘perceptual psychology’. 
According to Routio (2005), ‘perceptual psychology’ is easily applicable for design 
problems and “starts from a model in traditional psychology in which man and the 
environment constitute the basic elements and mutually influence each other both 
through stimuli and responses.” 
The concept of‘ ’Gestalt’ which stemmed from ‘perceptual psychology’ firstly 
introduced by Christian von Ehrenfels. The ‘Gestalt psychology’ was founded by Max 
Wertheimer and found many supporters during the early decades of  20th century. The 
primary aim was to analyze how humans perceive and its extent in visual perception 
yields the ‘Gestalt principles’. The major premise is the total effect of the visual 
experience which is different from the effect of the accumulation of all the separate parts 
for a given form (Wallschlaeger, 1992). The major principle of Gestalt is the law of 
pragnanz which is firstly described by Wertheimer and states that things are perceived in 
as ‘good’ a form as possible where ‘good’ can described with some qualities such as 
simplicity, regularity, symmetry and ease of being recognized. The shapes and forms 
with these qualities are more easily perceived according to law of pragnanz. Thus, 
Gestalt principles comprises laws as closure, repetition, similarity, proximity, symmetry 
and continuity (Crilly et al. 2004). In addition, two important factors in the perception 
are the viewing time and viewer’s energy or desire for the identification of the shape or 
form.
Hence aesthetics which is pertaining to industrial products cannot be sensed as mere 
beauty, Krippendorff (2006: 159) explains the mistakes about aesthetic theory which 
tries to generalize the sense of beauty due to: “(a) focus on a limited class of attributes, 
historically decontextualizing elite terms (b) search for universal propositions, ignoring 
the culture rootedness of aesthetic judgments and shifts in time, (c) not recognizing that 
sense cannot be separated from someone capable of sensing and using a vocabulary to 
describe that sense as aesthetic.” In same manner, Crilly, Moultrie and Clarkson (2004) 
differentiate between product aesthetics in which aesthetics relates to what the product 
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presents to, especially, visual sense and aesthetic experience in which aesthetics relates 
to one particular aspect of cognitive response: “the perception of how pleasing (or 
otherwise) the process of regarding an object is.”
This point of view leads us to a ‘product attractiveness’ instead of a ’product aesthetics’ 
that the first one is “also influenced by socio-cultural, socio-economic, historical and 
technological factors” (Crozier 1994 in Crilly et al. 2004) and the other is comprised of 
objective properties attained by universal aesthetic principles. Besides, consumer’s 
subjective experiences influence the aesthetic impression (Crilly et al.2004) or response 
(Creusen, Schoormans, 2005) hence the appraisal of product typicality or novelty (two 
strong factors in aesthetic pereference) depends on prior experience. Csikszentmihalyi 
(1996) also opposed the belief of  “a visual stimulus which depends on inherent 
objective characteristics of the object to trigger a programmed response from the brain 
and to create order in consciousness. What happens instead is that some people in a 
given culture agree that straight lines (or curved lines) are the best way to represent 
universal order. If they are convincing enough, everybody will feel a greater sense of 
harmony when they see straight lines. Visual values are created by social consensus.”
Norman (2004: 87) defines attractiveness as a visceral response to the surface look of an 
object but beauty as a deeper phenomenon below the surface and coming from the 
reflective level. In this definition, the terms ‘beauty’ and ‘attractiveness’ seem to be 
replaced but obviously there is the presence of two different states. According to 
Norman (2004), ‘beauty’ comes from conscious reflection and experience and it is 
influenced by knowledge, learning and culture. This symbolic connection of aesthetics 
to cultural values is also described as cultural agreements on “what looks good...what 
materials are to be valued...what is worth aspiring towards and how aspirations can be 
reinforced with material goods”(Dormer 1990 in Crilly et al. 2004). In the consumer 
response to products, “expressions of ‘I like that’ may be implicitly converted to ‘I’m 
like that’; taste is not only a matter of aesthetic preference, but also of social 
discrimination” (Crilly et al. 2004). Csikszentmihalyi (1996) states: 
“The relativity of esthetic values does not mean that there cannot be ‘good’ 
design. Good design is a visual statement that maximizes the life goals of people 
in a given culture (or, more realistically, the goals of a certain subset of people in 
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the culture)  that draws on a shared symbolic expression for the ordering of such 
goals. If the system of symbols is relatively universal, then the design will also 
judged good across time and cultures.”
Coates (2003) suggests a system for the ‘good’ or ‘attractive’ design. As a result of 
taking account of relativity, aesthetic experience is based on two factors that are also 
divided into either subjective or objective poles. Coates (2003) named the first factor 
‘concinnity’ which is derived from Latin word concinitas and means “a skillful and 
harmonious adaptation or fitting together of parts.” According to Coates (2003), 
concinnity helps the viewer “make sense” of any design, ensuring a sense of beauty 
which draws from memory as well as easy to keep in mind. Objective concinnity
emerges from similarities among shapes, colors, dimensions, textures, and other visual 
attributes. In the manner of Gestalt principles, orientation, proportion, symmetry, 
repetition, continuity and unity are its objectively measurable components. Subjective 
concinnity emerges from similarities among mental models of products as stereotypes 
and ideals from which viewers draw the meaning. It depends on the viewer’s experience 
regarding to personal, cultural and visual background and can be influenced by visual 
metaphors, daimon (character), agency (functionality), zeitgeists (trends) or nostalgia.  
Coates (2003) named the second factor ‘information’ that is a “collection of facts”, “the 
sum of what has been perceived, discovered and inferred”. Thus, the more information 
the form embodies, the greater is its ability to catch viewer’s attention and arousal. 
Coates (2003) describes objective information as contrast that emerges from comparison 
of measurable attributes such as directions or curvatures of lines, different colours, 
texture or surface changes. A high contrast product takes more effort than a low contrast 
one to comprehend visual attributes. Contrary to objective concinnity, contrast is 
determined by dissimilarity, variety and variance rather than by similarity, uniformity
and constancy. On the other hand, subjective information corresponds to novelty that 
emerges from “comparison of a real object with a subjective mental model - a stereotype 
that amounts to a generalization of all similar objects seen in the past” (Coates, 2003). A 
product seems novel to the extent that it differs from its stereotype. Hence stereotypes 
represent what the viewers expect the product to look like, they are not directly 
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accessible and observable but can be measured only with psychological instruments, 
such as semantic differential surveys.
Finally, Coates (2003) defines ‘attractiveness’ as a balance between information and 
concinnity. The system is illustrated with the conceptualisation of a weighing scale that 
has the load of information on one side and the load of concinnity on the other, both 
sides comprises the subjective and objective components. If information outweighs 
concinnity , the product seems ugly, unattractive or meaningless. If concinnity 
outweighs information, the product seems typical that will be considered both in positive 
terms as simple, clean or coherent and in negative terms as dull, ordinary or 
uninteresting. Only when the system is in balance, the product will be considered as 
attractive, beautiful or interesting. 
3.1.2. Product Semantics
“The appearance of an object is not to be confused with mere aesthetics. It too 
goes much deeper. Its chief determinant is its semantics. Since ‘meaning is in the 
mind of the beholder’, whoever wants to render something understandable must 
either communicate with and educate that beholder’s mind or make use of myths 
already existing, bliefs already held, or meanings already familiar to the mind of 
that beholder.” (Balaram, 1998)
The aesthetic theory of Coates (2003) obviously involves agency (functionality) as a 
contributor as Bloch, Brunel and Arnold (2003) indicates the ‘symbolic function’ of 
visual aesthetics that influences the perception of a product in such terms of elegance, 
ease of use, durability and innovativeness. Thus, aesthetic impression is influenced by 
semantic interpretation of the product (Crilly et al. 2004).
Since impressions about a product’s functionality, usability and categorization have 
already been stated (Creusen, Schoormans, 2005), such utilitarian functions of a product 
can be directly obvious from its appearance. Further, Norman (1988) claims that simpler 
daily objects fail in communication through their form to the extent that they require 
instructions, manuals, arrows or labels to indicate operation as complicated products do. 
They have to be self-instructing. Crilly, Moultrie and Clarkson (2004) describe the 
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aspects of utility such as function, performance, efficiency and ergonomics which can be 
conveyed to some extent by the visual form of the product and named the evaluation of 
this apparent utility and perceived qualities as semantic interpretation. The basis is 
Monö’s (1997) definition of ‘semantic functions’ through which a product’s appearance 
can communicate its practical qualities. Hence Monö (1997) describes the product with 
three dimensions: First one is the ergonomic whole that relates to the adjustment of the 
design according to human physique and behaviour, secondly, the technical whole 
accounts for the product’s functionality, construction and production; and, thirdly, the 
communicative whole accounts for the product’s potency to communicate with users 
through the product gestalt (the totality of material, texture, form, structure, colour, taste, 
sound, etc. appearing and functioning as a whole) thus a message is received and 
interpreted by the customer/user. This message is created by four semantic functions: 
1. Description is how a product’s appearance presents its purpose, way of use and way 
of operation, for instance, its handling.
2. Expression is how a product’s appearance presents its properties, values and qualities.
3. Exhortation is how a product’s appearance indicates that the user has to act in a 
particular way for its appropriate and safe operation.
4. Identification is how a product’s appearance elicits information about its origin, range 
and class to be categorized.  
According to Monö (1997), these semantic functions may not be clearly differentiated in 
application and the communication of a particular quality may be shared among 
semantic functions. For example, ‘the glossy material” on a cellular phone produces a 
glossy look and elicits the quality of glass so the cellular phone may express a 
‘breakable’ attribute. This attribute may urge the user to associate the cellular phone 
with a non-aggressive environment in order to avoid breaking meanwhile the user may 
conclude that the phone is appropriate for urban lifestyle. In this study, Opperud (2004) 
draws on the Peirce’s semiotic model and introduces a method called semiotic product 
analysis (SPA) in which information is obtained from the interviews and results in a 
helical semiosis process. The process overlaps with Monö’s semantic functions due to 
the viewers’ impressions of product appearance.
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Norman (1988) introduces three aspects of appearences in products that enable the users 
to easily perceive product’s usability. These aspects are affordances, constraints and 
mappings. Affordances, which were firstly described by Gibson, provide clues to the 
operation of things in the sense of causality. Constraints are the limits of possible 
actions.
Norman (1988) suggests different classes of constraints such as physical, semantic, 
cultural and logical. Physical constraints limit the possible operations and semantic 
constraints rely on the meaning of the situation to control the set of possible actions so 
they rely on our knowledge of the situation and of the world. Cultural constraints relates 
to cultural conventions and logical constraints mostly emerge from logical relationships. 
As to a pair of a scissors, the holes in the handle are affordances for the insertion of 
fingers and the sizes of the holes are constraints to limit the number of fingers to be 
inserted. Mappings are the relationships between the user’s actions and the operation. 
Thus, the user can maintain a mental model for the proper operation. Norman (1988) 
gives the example of a car seat adjustment control which is in the shape of the seat itself 
so the movement of the control is parallel to the movement of the seat. Although these 
aspects are associated with the physical use of products, they also relate to the perceived 
use of products through visual inspection and they may be considered as sub-divisions of 
description (Crilly et al.2004).
Literature reveals the fact that there is not necessarily clear distinction between the 
semantic interpretation of utilitarian value and symbolic value of a product. This is 
apparent when semantic interpretation occurs to the viewer from a semiotic perspective 
as in the case of  Opperud’s study (2004) Another good example is the semantic 
interpretation of Dyson vacuum cleaner because of its innovative utility and so 
appearance. Julier (2000: 93), by using semiological analysis, regards the repeated 
circular shapes on the handle with the idea of cooling fins that emits excessive heat. 
Then this idea is associated a high-powered engine such as motorbike or aeroplane and 
connotes mobility, speed or even modernity. Futher derivations from mythical meanings 
in society ends up as an evidence of our modern, efficient age. It is stated that: 
“Dyson explains that the silvery-grey colour, made up of an almost transparent 
plastic with aluminium flecks incorporated into it, gave it a ‘NASA’ look. The 
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yellow alludes to warning signs on building sites but also to the stripes of wasps 
and tigers, adding to a message of the machine as predator. The ribs on the front 
of the handle were first included as a lightweight way of making that point 
stronger and secondly to visually smooth the transition from the body to the 
handle. The suggestion of ‘fin cooling, a high-tech, motorbikey look’ was what 
Dyson calls ‘a design byproduct’.” (Dyson 1998 in Julier 2000)
As to be symbolic, however these definitions are deeply stemming from the product’s 
utility and performance rather than sticking on the external design values which 
Hamilton or Barthes only concentrate as graphic communication that Julier (2000: 89) 
criticises for. 
3.1.3. Product Symbolism
Barthes (1994) claims two different symbolic states about objects. First one is a pure 
symbolic state when a signifier refers to a single signified which emerges through well 
known codes, such as the cross or the crescent, these are outstanding symbols of past 
societies and history. The other state is the displacement where the object is given by 
one of its qualities then entirely perceived and replaced by the signified. This is the case 
of metonymy, not the metaphor, for example when a beer is represented, “it is not 
essentially beer which constitutes the message, it is the fact that it is cold.”
Barthes (1994) ends up to “collections of objects” or “organized pluralities of objects” 
that meaning emerges from an “intelligible assemblage of objects.” For example, an 
advertisement which reperesents a reading man in the evening, with its signifying 
objects of the lamp, the comfort of the heavy wool sweater, the leather armchair and the 
newspaper which is not serious like a book and easy to read, with all these images mean 
comfort and relaxation, that we can drink the advertised coffee in the peaceful evening. 
According to Barthes (1994), these assemblage of objects are syntagms and this syntax 
of objects is not as ordinate as of language. This is the case when “the furnishing of a 
room achieves a final meaning (a ‘style’) solely by the juxtaposition of elements.” This 
is the case in which we represent possessions.
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People are surrounded by the abundance of things. People only face their appearences 
and do not interest in their usability. So what others have do not mean more than 
aesthetic objects. Norman (2004: 69) indicates a “point of presence” displays in stores, 
in brochures, in advertisements that emphasize appearence to stimulate the visceral 
level. The belongings of others that we see around have the same effect. Coates (2003: 
34) prefers to distingusih consumers and users in the same manner. Consumer 
preferences are based on aesthetic grounds while users deal with the functional and 
ergonomic virtues. “Once consumers have metamorphosed into users, thier needs, 
interests and concerns change forever.”
Parallel to what Barthes explains, advertisements lead visceral and reflective levels go  
hand in hand to consumer’s cognition. Norman (2004: 87) examplifies how powerful-
looking cars and seductive bottles for drinks and perfume serves the visceral level while 
prestige, perceived rarity and exclusiveness serves the reflective level. The overall 
impact of a product stems from reflection as a result of retrsopective memory and 
reassessment. As Zaccai (1995) states “Aesthetics in regard to any object is not an 
absolute and separate value”, visceral level closely associates with reflective level, thus 
the physical state of the product produces its symbolism. Creusen and Schoormans 
(2005) states that aesthetic and symbolic roles were mentioned more often as a result of 
their study on product appearance in consumer choice.
The emotional product-user relationship is determined, to a large extent, by the symbolic 
meaning of the product which often based on shared understanding between users 
(McDonagh, Bruseberg, Haslam 2002). According to Solomon (1983 in McDonagh et 
al. 2002) this symbolism is used by consumers to denote both themselves and their 
relationships with others. McCracken (1988 in McDonagh et al. 2002 ) defines the usage 
of products for such a communication with the term, symbolic consumption.
Dittmarr (1992 in Crilly et al. 2004) suggests two different kinds of symbolism 
associated with products. The first one is the self-expressive symbolism that denotes the 
user’s identity which is consisting of individual qualities, values and attributes. This 
kind of symbolism distinguishes the user from others and is based on the the reflection 
of user’s self-image as means of one’s will of distinctiveness. 
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Webster Dictionary (1995) defines “identity” as the fact of being the same in all 
respects; who a person is or what a thing is. Moreover, identity is often related with the 
concept of “self-schema” that refers to “the total knowledge that one has pertaining to 
the self” (Lewis 1990 in Karjalainen 2004) and, in particular, refers to the content of 
self-experience depending on external factors (Vuorinen 1995 in Karjalainen 2004).
The second one is the categorical symbolism which is an expression of group 
membership. This is rather be an expression of a social position and status. This kind of 
symbolism serves to integrate the user with others and, as it was also stated by 
McCracken, one of the principals of expressing the membership of a social group is 
through shared consumption symbols. (Crilly et al. 2004)
Dittmarr (1992 in McDonagh et al. 2002) states that the investigation into 
communicative aspects of material objects clarifies “why it is important for people to 
convey the right messages about themselves through possessions and that such 
investigation may elucidate how we decipher other people based on their material 
circumstances.” Figure 3.8 depicts how possessions symbolise both the personal 
qualities of individuals and their group membership or social position.
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Figure 3.8: (a) Material possessions as symbol of identity  and (b) their meanings for 
identity (McDonagh et al. 2002)
Krippendorff (2006: 162) explains social identification and differentiation which are 
presented through artifacts with the use of propositions in language. “Propositions are 
statements, often in sentence form, that can be declared, believed, doubted, or denied.” 
Propositions that link users to particular artifacts, categorize people according to the 
artifacts they surround themselves with, define who they are through what they are 
wearing, consuming or using. By this way, products support various identities. People 
may identify themselves or may be identified by others and they may accept or reject 
how they are identified. If people adopt their identities, they tend to protect them against 
reinterpretations. An identity is relatively enduring in changing circumstances. 
Krippendorff (2006: 163) defines different kinds of identities as follows:
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“Individual identities emerge from a person conceiving of his or herself as 
a self-contained individual, as a free agent, as taking responsibilities for 
what the person does, has, uses or can show as accomplishments.”
“Institutional identities derive from serving an institution in a certain 
capacity, occupying an office, holding a position, and exercising the rights 
and priviliges that come with an occupation. This is signified by the power 
to command the use of specialized artifacts, wearing uniforms etc.”
“Group identities derive from belonging to a group or culture, for 
example, having a gender, profession, ethnicity or nationality.” 
“Brands and corporate identities are not of individuals but of goods and 
services (artifacts) that are consistently provided by organizations, 
particular producers or corporations. Brand and corporate identities reside 
in the loyalties of consumers and also employees for what these producers 
or corporations do.”
Webster Dictionary (1995) defines personality as the total of the psychological, 
intellectual, emotional and physical characteristics that make up the individual, esp. as 
others see him. According to Karjalainen (2004: 23), products are used as means to 
communicate the whole personality of their users rather than as symbols of status or 
social position. If a person select a certain product of a certain brand, it is said to be the 
expression of the personal values, attititudes and worldview and the choice may 
represent a membership in a particular social or cultural group. Gotzsch (2003) presents 
such products targeting at a specific user group named “quality oriented tarditionals”  In 
this manner, products and brands are presented by companies and perceived by 
consumers as companions with an identity, often with anthropomorphic characteristics.
Gotzsch (2003) states that a product’s design might communicate company identity or 
elements of its user’s personality. Hence, a product identity or personality which may be 
a reflection of the user’s personality is apparent without regard to brand or company 
identity.
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3.2. Product Character
In language, nouns are often used with adjectives. For example; “a powerful car”, “the 
car is powerful” or “the car has a powerful engine”  It is not because the objects have 
natural, universal or culture free properties but it is the result of linguistic attributions. 
These attributions reflect the perceptual, emotional or experiential  conventions in a 
particular community. “As evident in the choice of adjectives, attributions reveal what 
people sense and feel, and what they believe other people sense and feel as well. 
Language clarifies, distinguishes, qualifies and regulates experiences with objects” 
(Krippendorff 2006: 155). Adjactives are essential to distinguish among the properties of 
things, the personalities of people and what objects are said to have or not have.
The physical product may be characterised by its geometry, dimensions, textures, 
materials, colours, graphics and detailing (Crilly et al. 2004). A character is a unity of 
characteristics. “That is, one character combines several characteristics, not as a simple 
collection, but with related characteristics integrated into a relatively coherent whole. As 
an implication: knowing some, but not all, characteristics of a given character, we may 
be able to make plausible inferences about the remaining characteristics” ( Janlert, 
Stolterman, 1997: 302).
The character of an artifact consists of all adjectives that stakeholders decide suitable on 
that artifact (Krippendorff 2006: 157). Each individual adjective is called a character 
trait (or characteristic). Webster Dictionary (1995) defines characteristic as a quality 
typical of a person, place or object. A characteristic is said to be the relatively stable 
attribution of a quality by means of that adjective (Krippendorff 2006: 157). A character 
is composed of a set or system of characteristics. In different contexts, different 
charecteristics may become relevant. When an artifact is reconfigured or breaks down, 
caharacteristics may be unevenly affected.
Characteristics are not only short cuts to different types of attributions, properties or 
dispositions but also they may cross the borders of different value systems. In particular, 
they may apply to ethical, aesthetical and as well as technical aspects of an individual. 
“For example, the characteristic e.g. aggressive (used on a person or car, for instance), 
may apply to the individual's mechanical behaviour, attributing technical values to it; the 
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same characteristics may also apply to its social and moral relation to its surroundings, 
attributing ethical values to the individual; and it may simultaneously apply to its looks, 
attributing aesthetical values.” ( Janlert, Stolterman, 1997: 304)
Krippendorff (2006: 156) indicates what differs characters from physical properties are 
experiences. To decide that something is heavy, we have to consider what is not heavy. 
The difference is experienced in lifting or carrying something as opposed to another 
thing. Heaviness makes sense only in relation to what is not heavy. But weight, in 
kilograms, is a measurable physical property which is unrelevant to experiences. The 
characters that interest designers are rarely physically measurable and it is hopeless to 
try to understand differences by physical measuring. Also explaining some differences 
only inherent in style ignores their social meanings (Figure 3.9) In figure, there are two 
characters of Hummer Jeep, one expressing functionality, robustness and physical power 
and the other denoting sportiness, demonstrative wealth and social power.
Figure. 3.9: Two different characters of Hummer Jeep (a) military, rough, sporty
(b) suburban, wealthy, powerful (Krippendorff 2006: 157)
According to Krippendorff (2006: 156), character attribution and its change in time are 
social or cultural, not physical phenomena. The character attributions often constitute 
measurable (but not physically) qualities. For example, a product may be considered to 
be cheap or inexpensive. The monetary value is not the only reason to make the 
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attribution because two different perceptions occur as cheap entails disapproval and 
inexpensive signals an opportinity.
Some kinds of adjectives to describe characteristics, last four of which are human-
centered, can be cited as below: (Krippendorff 2006: 158)  
Adjectives that are seemingly objective and potentially measurable in quantitative terms:
Fast – Slow
Large – Small
Fragile – Robust
Noisy – Quiet
Bright – Dark
Adjectives of social value, especially aesthetic:
Beautiful – Ugly
Balanced – Imbalanced
Harmonious – Discordant
Elegant – Graceless
Ingenous – Trivial
Adjectives of social values or positions:
High class – Low class
Expensive – Cheap
In fashion – Out of fashion
Outstanding – Common
Universal – Individual
Adjectives of causes for particular emotions:
Exciting – Boring
Appealing – Revolting
Inspiring – Uninspring
Frustrating – Satisfying
Disturbing – Encouraging
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Adjectives of interface qualities:
Reliable – Unreliable
Clear – Confusing
Difficult to use – Easy to use
Dangerous – Safe
Efficient – Inefficient
Karjalainen (2004: 25) states that products are perceived as having a character, in a 
metaphorical sense, with a relation to the social and self-expressive aspects happening to 
a greater extent, especially, through brand products. Consequently, consumers often 
emotionally connect to products that are considered as having anthropomorphic
characteristics. The emotional effects of products are said to be emerged from complex 
structures involving product features and associations and many of them are also said to 
be related with the brand of the product. However, there may be rather basic associations 
that can be perceived emotionally, such as the power of a baby’s smile (Demirbilek, 
2003). As baby features arouse feelings of warmth and protectiveness (Papanek, 1995), 
it is stated that “variations in proportions and roundness in forms contribute to the visual 
perceived ‘age’ of products” (Demirbilek, 2003). Figure 3.10 depicts the changes in 
proportions of a car body changing the perceived age at the same time. So ‘cuteness’ is 
decribed as the resulting attribute which seems to evoke happiness and protectiveness 
(Figure 3.11), and which has been widely used in product design (Demirbilek, 2003), 
especially has been exploited in the car design (Papanek 1995: 181).
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Figure 3.10: Drawings showing how changes in proportions can age a car (Papanek 
1995 in Demirbilek 2003)
Figure 3.11: Baby features and ‘cuteness’ in living beings and objects (Papanek 1995 in 
Demirbilek 2003)
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Ashby (2003) describes the overall product character as a synthesis of its functionality, 
usability, and its personality. Figure 3.12 illustrates ‘product character’with a 
differentiation between ‘product physiology’ and ‘product psychology’ In the center, 
there are the basic design requirements, its function and features which are thought 
through and developed  in a way that is conditioned by the context: Who is the product 
intended for? Why, when and where is the product intended to be used? ‘Product 
physiology’ emerges from materials and process which give the product its tangible 
form. On the other hand, ‘product psychology’ emerges from usability and personality. 
Hence usability is describes as the ways in which the product communicates with the 
users entailing the interaction with their sensory, cognitive and motor functions. 
“Product success requires a mode of operation that, as far as possible, is intiutive, does 
not require a taxing effort, and an interface that communicates the state of the product 
and its response to user action by visible, acoustic, or tactile response.” (Ashby, 2003) 
Figure 3.12: The dissection of product character (Ashby, 2003)
Norman (2004: 56) indicates the personalities pertaining to products as well as 
companies and brands. He gives the example of an interactive video device that would 
be a game console, a cooking assistant or a instructive guide for automobile repaing or 
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wood working. In each case, the product personality would change for the proper use 
and target user. This interactive device may be slangy for the game setting, on the 
contrary, be polite for the kitchen and once a personality is established, it must be 
consistent in design for its market segment.
Ashby (2003) defines ‘product personality’ as a combination of aesthetics, associations 
and perceptions all of which evokes user satisfaction. (Fig. 3.13) Aesthetics appeals to 
five senses of sight, hearing, touch, taste and smell. As well as the appearence of a new 
car, the smell of its interior and the sound of its door closing. Fig illustrates how 
products remind the users of things as associations. Cars are good examples of such 
associations. Land Rover and other SUVs are said to have forms and often colors that 
resemble those of military vehicles. American cars of the ‘streamline’ period seem to 
carry associations of aerospace. Finally, Ashby (2003) regards perception as the most 
abstract quality of all. Preceptions are said to be the reactions the product induces in an 
observer, also emotionally, that change with time and depend on the culture and 
background of the observer. “Yet, in the final analysis, it is the perception that causes 
the consumer, when choosing between a multitude of roughly similar models, to prefer 
one above the others; it creates that ‘must have’ feeling.” (Ashby, 2003)
Figure 3.13: The dissection of product personality (Ashby, 2003)
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Ashby (2003) presents a list of words which derive from reviews and magazines 
specialized in product design and are said to be a part of vocabulary that is used to 
communicate views about product character. Later, Ashby (2003) examines the 
characters of  products, lamps and music equipment in pairs, as character analyses in 
tables consisting of definitions for context, materials and processes, usability and 
personality comprising aesthetics, associations and perceptions by using some of the 
listed words. (Table 3.1)
Table 3.1: Some perceived attributes of products, with opposites (Ashby, 2003)
Futhermore, Ashby (2003) indicates material selection as a contributing factor in 
product’s personality. Expressions through materials are exemplified with the use of 
wood as a tactile, warmer and seemingly softer material, metals that seem cold, clean, 
precise and looks strong and engineered, then ceramics, glass and polymers are all 
described and they are linked to certain design styles. Materials and form are often 
considered and shaped together to produce product personalities. This expression 
through process is exemplified with use of joints and surface finish. Joints can be used 
as distinctive design elements that influence user’s perception. Figure 3.14 illustrates 
how a fuel cap machined from stainless steel and attached by screws, though they have 
no function, can be an expression of precise engineering and can imply the same about 
the entire vehicle. The watch is also shaped with the same motif to suggest the robust 
quality. 
Aggressive Passive Elegant Clumsy
Cheap Expensive Extravagant Restrained
Classic Trendy Feminine Masculine
Clinical Friendly Formal Informal
Clever Silly Hand-made Mass-produced
Common Exclusive Honest Deceptive
Decorated Plain Humorous Serious
Delicate Rugged Irritating Formal
Disposable Lasting Mature Lovable
Dull Sexy Nostalgic Youthful
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Figure 3.14: Joining as means of expression (Ashby, 2003)
In the same manner, Figure 3.15 illustrates the prominent welds on the frame of a 
mountain bike which suggest toughness, implying the same about the entire bike and 
that of the town bike which suggests decorated delicacy. Thus, significant design 
elements can be constituents of product character and can be named as characteristics.
Figure 3.15: Welding as means of expression (Ashby, 2003)
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3.2.1. Product Character: Volvo Case
Karjalainen (2004: 138) defines the six significant characteristics of Volvo cars (Figure 
3.16) as strong shoulder lines, V-shaped bonnet, soft nose, distinctive back lights (Figure 
3.17) as a functional result of shoulder lines, flowing line from roof to boot lid, and last 
the third side window but not as an individual differentiating element. All stand for the 
traceable design elements, or specific design cues in other words, that ensures the 
recognition of Volvo cars. These significant elements are used consistently in all product 
family, however they do not independently constitute the character of Volvo cars. The 
character is distinctively embodied because of the gestalt design which is composed of 
those elements. 
Figure 3.16: Six characteristics of Volvo cars as design cues (Karjalainen, 2004)
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Figure 3.17: Distinctive back lights of S80 (top row through the design process), ECC 
(bottom, left), S80(bottom, second), S60(bottom, third), S40(bottom,right) (Karjalainen 
2004: 233)
The gestalt design of Volvo has been stemmed from the brand heritage which keeps 
attributions such as safety and being Scandinavian. Safety is a quality which has been 
associated with Volvo since the first seat-belt had been introduced in the Amazon model 
in 1956. As Volvo has gained more technological and functional innovations in terms of 
safety, the reputation has accumulated which turned a strong message in communication. 
(Karjalainen 2004: 188) The Scandinavian or Swedish character can be presented 
implicitly which is mostly seen as a myth. According to Karjalainen (2004: 189), foreign 
customers may have a stereotypical and mythical image of Scandinavia and Sweden and 
this image incorporates light and simplicity, credibility, humanism and functionality as 
being relevant to many Scandinavian products, including Volvo.
Karjalainen’s approach (2004) to Volvo cars is inevitably brand-oriented because his 
case study relies on the Volvo’s heritage and brand identity. Karjalainen searches for a 
strategic communication of the brand identity that can be constructed through semantic 
references in design. According to Karjalainen (2004: 191), prior product experiences 
and brand recognition produce a construction of associations, meaning, and value for the 
brand. New experiences with new products may reshape the construction by adding new 
attributes or by detaching attributes.
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“Reliability, quality and durability may have been originally associated with the 
Volvo brand, but these features were later accompanied, and also reinforced, by 
strong attention to automotive safety. Additional actions reinforced these 
associations. New elements of identity, such as changes in design, have lifted the 
recognition to a new level.” (Karjalainen, 2004)
Karjalainen (2004: 192) examines the visual recognition of Volvo by starting with the 
front view as it is the strongest part of brand recognition in the automotive industry. The 
front view is consisting of grille, the diagonal Volvo line, the front light and the bumper 
and all these elements’ shapes and the overall composition have changed into a more 
dynamic view. Volvo’s boxy front view has shifted into the soft nose but the diagonal 
line on the grille which strongly maintain brand recognition remained same. (Figure 
3.18) V-shaped bonnet has broken the direct connection between the lights and the grille 
and the lights have been moved backward.
Figure 3.18: Front views of Volvo models (from top down) 740, C70, S80, V70, XC90
(Karjalainen 2004: 193)
The rear-end has also become a strong identifier of Volvo cars. The rear lights have 
significant characteristic that complements the strong shoulder lines and the rear-end 
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completes the gestalt design as a solid part of the shoulder shape. In the figure 3.19, the 
original photo and the contour picture of Volvo S60 illustrates the rear-lights and 
shoulder lines as the complementary characteristics.
Figure 3.19: Original photo and the contour picture of Volvo S60 ((Karjalainen 2004: 
194)
Karjalainen (2004: 194) states that design elements of Volvo have strong roots in its 
heritage because of the strategic objectives that historical references appear in design 
and also the designers who are familiar with the older models creates a subconcious 
recognition in the new designs. Figure 3.20 shows how some characteristics of Volvo 
design elements that are represented by S80 resembles a former model, Volvo Amazon 
that has similar shouders, the V-Shaped bonnet and the downward curved sideline. 
Another similarity of elements can be visible between the Volvo SCC and the 1800ES 
such as the size and position of the rear window and the presence of strong shoulders but 
of course overall dynamic body and large rear lights differs in the newer model.
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Figure 3.20: Volvo models of  Amazon (top), S80 (middle), 1800ES (bottom left) and 
SCC (bottom right) (Karjalainen 2004: 195)
3.3. Product Semiotics
Peirce, who presented the first views of semiotics, determined that products carries 
symbols and meaning comes out with the interpretation of these symbols.
 “In particular, meanings are generated on the level of associations that symbol-
carrying products evoke  in the consciousness or sub-consciousness of the 
interpreter. Products mean different things in different contexts and for different 
perceivers. People perceive products through preconceptions constructed by their 
experiences and their encounters with them.” (Karjalainen 2004: 21) 
“Sign is a meaningful unit which is interpreted as 'standing for' something other 
than itself. Signs are found in the physical form of words, images, sounds, acts or 
objects  Signs have no intrinsic meaning and become signs only when sign-users 
invest them with meaning with reference to a recognized code.” (Chandler, 2001)
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Eco (1979 in Feijs, Meinel 2005) defines the “code” with the help of “s-code” which is a 
set of signals or notions ruled by internal combinatory laws.  A “code” becomes a rule 
coupling the items of one “s-code” with the items of another, in other words,  a code 
establishes the correlation of an expression with a content. Eco calls this correlation as  
“sign-function” and Feijs and Meinel (2005) prefers to use “meaning function” which is 
shown as M in the figure 3.21. Its domain is an s-code of traffic signs and its range is 
another s-code, strings in English. Thus, in semiotics: “a sign is a pair consisting of an 
s-code (a traffic sign) and the corresponding meaning (e.g. one-way street.”
Figure 3.21: Meaning function with s-code of traffic signs as domain (Feijs, Meinel 
2005)
Figure. 3.22: Meaning function about car forms and what they are optimized for (Feijs, 
Meinel 2005)
According to Eco (1979 in Feijs, Meinel 2005), the meaning of a sign is not a physical 
but a cultural unit. To discover what and how are the semantic fields, in Eco’s terms, 
major factors are the product type and the culture in which it is interpreted. As 
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considering the semantic field, “what the car is optimized for”, the meaning function, O 
and the s-code “car forms” are shown in the figure 3.22.
Karjalainen (2004: 208) applies Peirce’s model of semiotics to his study so the 
representamen can be regarded as a specific design element (or feature) that functions 
through its characteristics (form). The object relates to an attribute (for example, brand 
attribute) with which the design element has a reference relation. Finally, interpretant 
relies on an interpreter within the process of semiosis (for example, the target customer) 
and thus involves subjective interpretation that occurs in a certain context. Figure 3.23 
depicts this product-perceiver relationship that evokes associations in the perceiver’s 
mind then generates meaning. 
Figure 3.23: A conceptualisation of Peirce’s model as applied to the anlysis of semantic 
references (Karjalainen 2004: 209)
Karjalainen (2004: 209) indicates that such R-O-I model of the sign is a theoretical 
construction for which the reference relation between I and O can be symbolic, indexial 
and iconic. As the semiotic sign itself is a conceptualisation , sign is not located 
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anywhere but meaning of the sign resides in the interaction. Merill (1997 in Karjalainen 
2004) notes “meaning is not in the signs, the things, or the head, it is in the processual 
rush of semiosis.” Since the systematic and mechanistic approaches to link signs (or 
meanings) to design elements are impossible, the study is said to be qualitative to 
describe the possible correspondences and natures of reference relations. 
Karjalainen (2004: 209) adds these reference relations up to their usage in the semantic 
approach. As iconic signs only imitate, their contribution to differentiation is usually 
small. Indexial signs are mainly related to usability of products as the result of direct 
relation. For example, specific keys in a car consist of indices which guide the user to 
perform proper functions and indexial references of the car door enables the user to open 
or close the door. Since indexial signs do not require complex interpretation like 
symbols, they are related to a sort of automatic, subconcious behavior. According to 
Karjalainen (2004: 210) symbols associate their meanings with social and cultural 
agreements and they are the main issue of importance. Design references always 
embody a mixture of icons, indices and symbols and one of them is usually dominant.
Similar to the ’ad infinitum’of Peirce’s model, Karjalainen (2004: 210) suggests 
complex semantic strings of associations between R and O instead of one genuine 
relation. Peirce (1955 in Karjalainen 2004) describes genuine symbol as a symbol that 
has a general meaning or that generates the same meaning for most perceivers. But 
certain associations and meanings potentially generate new associations and meanings 
when they are interpreted then stringed associations are constantly created in the 
interaction. These associations are bidirectional and sometimes partly predictable. Many 
associations (and their representative product characteristics) are “coupled” and this 
coupling can bring new interpretations to an initially simple relation (Janlert, Stolterman 
1997 in Karjalainen 2004). Karjalainen (2004: 211) states that “big” is often associated 
with “heavy” thus a thick car door may refer to a big weight, and both evoke futher 
safety associations. These coupled structures can be formed on such a big-heavy pair of 
inherent interpretation or learnt perception. For example, the use of certain materials in 
cars (such as chrome details) is coupled with the associations of luxury. Such learnt 
(culturally formed) couplings are said to be time and context dependent.
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At this point turning back to Eco’s consideration of semantic fields will support the idea  
(Feijs, Meinel 2005). If the former traffic signs are in consideration again, a meaning 
function of P can be defined as a set of traffic signs. In the figure 3.24, the set of 
commands about desired behavior are like P= {“one-way street”, “no horns”, “stop”, 
etc.} then what are the messages? or what are the semantic fields? Using this 
terminology yields that product P emits message S whenever M(P)=S. According to 
Eco, the elements of semantic field for which we are searching are “cultural units” thus 
there can be several mappings to different semantic fields. For instance, whilst the first 
semantic field is a set of commands S1 = {“one-way street”, “no horns”, “stop”, etc.}, a 
second is a set of countries, S2 = {“Korea”, “England”, “Turkey”, etc.}then two 
meaning functions emerge as M1: P→S1 which tells the command and M2: P→S2 
which tells the country. (Figure 3.25)
Figure 3.24: The domain of the meaning function as a set (Feijs, Meinel 2005)
Figure 3.25: Two meaning functions of different semantic fields (Feijs, Meinel 2005)
Where complicated products are the subject, Feijs and Meinel (2005) suggest taking the 
meanings of the constituents and combining them to construct the product’s meaning in 
a sense of compositionality. In some cases, this kind of Gestalt approach is inevitable to 
handle complexity. Feijs and Meinel (2005) gives the example of the car that is 
optimized for speed that “speed” is neither the result of a general impression of its 
‘gestalt’ nor examining all constituents and details of its construction. The “speed” 
52
output of the function O can be obtained by considering three elements: the size of the 
motor compartment, the presence of cooling fans on the brakes and the size of the 
headlights (Figure 3.26) Furthermore, considering O as a mathematical function with 
basic boolean values (false or true) corresponding to three arguments of a1, a2, a3 (motor 
compartment, brake fans, headlights) can be expressed for a1 that false means “not a 
large motor compartement” and true means “large motor compartment” then O (true,
true, true) = “speed”, O (true, false, true) = “speed”, O (true, true, false) = “speed” and O 
(false, X, Y) ≠ “speed”. Thus, Feijs and Meinel (2005) suggest that if the the car has a 
large motor compartment and at least one of the other characteristics, then it is optimized 
for speed. They also admit the incompleteness of defining functions so the general idea 
is indicated.
Figure 3.26: Car elements telling what the car is optimized for (Feijs and Meinel 2005)
Ecos’s theory of sign production relies on three linked processes: firstly, the process of 
shaping the expression –continuum (or ad infinitum), secondly, the process of 
correlating that shaped continuum with its possible content and thirdly, the process of 
connecting these signs to factual events, hings, or states of the world. Eco states: “Some 
signs seem better adapted to the expression of abstract correlations (like symbols), and 
others that would appear to be more useful in direct reference to states of the word, 
icons, and indices are more immediately involved in the direct mentioning of actual 
objects” (Feijs, Meinel 2005). Eco divides sign production into two types: ratio facilis
(using a replication of an existing sign) and ratio difficilis (creating a new sign) 
Conventions, similarities, anologies, examples take place in ratio difficilis. As well as 
design creates new forms, meanings, and values, once known, become part of culture 
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and a part of codes, without ratio facilis, users cannot understand new products because 
of not recognizing and operating them due to lack of existing codes. 
In addition to Eco, Karjalainen (2004: 211) states that denotation occurs with a direct 
relation between R and O as in the case of indexial and iconic references. Denotation 
refers directly, without associations. On contrary, connotation often involves complex 
stringed and coupled associations outside the genuine relation. Moreover, connotation 
can involve denotative references. Karjalainen (2004: 211) shows the case of Volvo, for 
example, the interpretation of specific design elements is partly based on inherent 
references. Certain form characteristics can be inherently perceived as safer than others 
(e.g. thickness versus thinness) and thus embody denotative references as well as 
genuine references. Figure 3.27 depicts the strong characteristic shoulders in Volvo that 
adds a safety appearance to cars by making doors and sides look thicker. 
Figure 3.27: An overview of the semantic transformation in the case of Volvo 
(Karjalainen, 2004)
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Karjalainen (2004: 212) also examines the relation which can be constructed through 
iconic references as the form resembles a “solid, joist-type” structure. From the symbolic 
aspect, such forms are “agreed” to represent safety and makes the “shoulders” of the car 
carry meanings about safety. In addition, Karjalainen (2004: 212) indicates the form of 
the shoulder element embodies references to dynamism through the sloping 
characteristic sideline. Hence this element points out the direction to which the car is 
usually moving, it is a physical continuation of the movement, which signifies 
dynamism as an indexial sign. 
Additionally, Krampen (1996: 101) exemplifies the connotations that are afforded by 
automobile bodies depending on size (big vs. small or compact vs. not compact) and 
shape (round vs. angular or edgy vs. not edgy) as illustrated in the figure 3.28. The 
resulting  impressions are expressed as groupings of adjectives. Besides design elements, 
gestalt design of automobiles can produce meanings through the different forms of  
bodies.
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Figure 3.28: Four different car body designs and their effective meanings (Krampen, 
2006)
As a deeper inquiry into the semiotics, Karjalainen (2004: 212) extends the triad of sign 
to a system of signs on which the semantic process resides. Practically a specific design 
element can be interpreted in various ways and an object can have various 
representations. The interpretation which is affected by cultural factors can occur 
through different representamens and objects and can consistently end up. In the figure 
3.29, as a practical example of Vovo case, a certain design element can be interpreted as 
safe, as dynamic (on left) or safety can be represented by a variety of characteristics, 
such as thickness of doors, round shapes and colours (in middle) or a person perceives 
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this variety of signs through certain representamens (on right) The signs marked with 
colours suggest a primary reference often exists that, for instance, the designer intends. 
Figure 3.29: The conceptualisation of sign system involving alternative references 
(Karjalainen 2004: 213)
Instead of a single sign, this sign system can be conceptualised as a pattern of signs 
regarding a design element which includes several references and thus where each R has 
a relation to several objects that futher relate to other representamens. Figure 3.30 
depicts this pattern of signs with stringed relations. According to Karjalainen (213, 
2004), this model implies a more systematic way of analysing semantic references and 
in terms of strategic communication, can help to recognise the essential relations and 
design representations.
Figure 3.30: The conceptualisation of sign patterns (Karjalainen 2004: 213)
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3.4. Evaluative Methods
3.4.1 Semantic Differential Method
The first and most well known method to measure the meaning of things is Charles 
Osgood’s semantic differential (Krippendorf 2006: 159) The method is based on the 
rating of objects or concepts in terms of bipolar adjective scales. “These scales constitute 
the dimensions of a semantic space in which each object or concept becomes a point.” 
Osgood, with the interest in cross-cultural generalizations, applied the method to variety 
of things, from tangible objects to people and ideas. The method ensures the observation 
of semantic differences between the character (or daimons) of objects.
According to Coates (2003: 63), a semantic differential survey is simple to assemble, 
implement and analyze. A survey typically comprises just 15 to 30 pairs of opposing 
adjectives, such as good-bad, passive-active, powerful-weak and emotional-rational, to 
be placed at opposite ends of bipolar scales. Surveys can be on paper, on internet or a 
computer program to present the scales randomly one by one. Subjects participating in a 
survey evaluate a product’s design simply by marking each scale (in the middle if the 
product seems neutral or neither words seems truly appropriate) as their judments about 
product’s appearance within a little amount of time which is no more than 5 minutes.. 
Figure 3.31 and figure 3.32 depicts two different semantic differential surveys with 
different adjective scales, one for a pair of watches, and other for a pair of cups. 
Averaging judgments yields a semantic profile of a product which itself do not end up as 
a preference of viewers, actually, preference may be established by the viewer’s values 
and expectations with respect to that product class. Coates (2003: 65) expresses the 
ultimate significance of semantic profiles as “knowing how closely they resemble the 
profile of a hypothetical ideal watch that exist only in the consumer’s mind.” Thus, a 
third profile can be created by also asking the survey participants to imagine the 
characteristics of “the ideal watch” and mark where it would be on the scales. So a 
design can be improved by altering its characteristics with regard to that of the ideal. 
Coates (2003: 66) states two remarks on choosing the scales for a semantic differential 
survey as below: 
58
Figure 3.31: Semantic differential for two watches (Coates, 2003)
Figure 3.32: Semantic differential for two cups (Coates, 2003)
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“People can relate any adjective pair to any tangible object or imaginary concept, 
regardless of how relevant the associations might be, of course, adjectives of greatest 
relevance yield more useful information.” For example; accurate-inaccurate scales for a 
watch profile or fast-slow scale for a car profile should appear. However, a hot-cold 
scale may yield guidance for the design of clocks and cars, too, a product emphatically 
answers any question regardless of how it seems irrelevant. “A rational-emotional scale 
provides an especially useful glimpse of any product’s daimon and a way for 
categorizing all products aesthetically.”
“Results of survey reveal remarkable degrees of consensus, even when they 
involve scales that seem relatively irrelevant at first glance. Even though the 
apparent temperature of a watch might seem irrelevant to how good a watch it 
actually would be, people will nevertheless agree on just hot or cold it seems and 
how hot or cold it should seem.” (Coates, 2003)
IBV’s (2006) portal-like online website enables participants to remotely evaluate a 
collection of visual stimuli through semantic differential scales. Products are represented 
with the help of images and animations of the whole or parts .Thus, considerable amount 
of time and energy can be saved by avoiding face-to-face assessment and geographical 
constraints. In addition, there are other advantages such as keeping the real-time track of 
results or automating conditional questions. (Figure 3.32)
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Figure 3.33: Semantic differential test on IBV’s website (IBV, 2006)
There are also studies in which multiple polar adjective scales are used (Chen et al. 
2003). Outputs are difficult to conceptualize and computer programs are required to 
compile multidimensional scaling. The statistical method of multidimensional scaling 
(MDS) computes the perceptual maps that were used for visualizing consumer’s 
perception and provides ways of visualizing complex distributions in fewer dimensions
(Krippendorff, 2006). 117 images and 70 adjectives for cars had been collected then 
reduced to 19 representative cars and 9 adjectives by another survey. Last survey was 
conducted to rate 19 cars according to the degree each of 9 adjectives describe. Figure 
3.34 depicts the result as an automobile perceptual map with 7 of the 9 ideal vectors, 
which is obtained by a preference mapping program (PREFMAP) to determine the 
location of the vector corresponding to each adjective in the perceptual map.
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Figure 3.34: Perceptual map showing only the three vectors together (Chen et al. 2003)
3.4.2. Semantic Studies with Interviewees
According to Krippendorff (2006: 161), “a second method is to interview users to elicit 
adjectives that could be used to characterize an artifact or the practices it supports and to 
analyze their responses statistically.” Focus groups can be established for proposals that 
elicit appropriate adjectives. There are vast amount of study according to this kind of 
method.
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In the case of designing products with specific and intended semantic qualities,  PSA 
(product semantic analysis) method provides a structured process in which the intended 
qualities can be identified and described in terms of a intended product semantic profile, 
and then the design solution can be evaluated and compared against the desired profile. 
PSA (Figure 3.35) was developed by Wikström (2006) The method comprises several 
steps as follows: 
1. “Interviews with consumers and producers/designers to identify the adjectives for the 
product domain.”
2. “Reduction of adjectives and construction of semantic scale and instrument including 
preferred and non-preferred expressions. A visual, analogue scale is recommended for 
increased sensitivity. The scale is anchored in two points with a neutral middle 
(maximum value – neutral – maximum value). Instead of using adjectives with opposite 
meanings, however, only one adjective is used, e.g. ‘masculine’, while the other end is 
anchored in ‘the opposite’.”
3. “Interviews with consumers and/or producers/designers to identify a desired product 
semantic profile. This will show the desired strengths of different expressions.”
4. “Finally, consumers ratings of the perceived expression of a product design using the 
instrument.”
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Figure 3.35: Product semantic analysis (Wikström, 2006)
Jordan (2002) conducts a study to explore “the personalities of products” with relation to 
the obtainable adjective pairs. The study takes place in two sessions consisting of 
brainstorm and product personality assignment (PPA) with four participants. In the first 
session, participants barainstorming the descriptors words on given characters such as 
personal friend/enemy, a liked/disliked film character and a liked/disliked public figure 
so 209 different words are noted on a flipchart. Then all the words were divided into 
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groups of similar descriptions and identified under generic titles that yields 17 
personality dimensions at the end. These are kind/unkind, honest/dishonest, serious-
minded/light-hearted,bright/dim, stable/unstable, narcissistic/humble, flexible/inflexible, 
authoritarian/liberal, value-driven/non-value-driven, extrovert/introvert, complex/simple, 
excessive/moderate,conformist/rebel, energetic/unenergetic,violent/gentle, naive/cynical, 
pessimistic/optimistic. At the second session, a questionnaire was prepared with these 17 
dimensions of personality and photographs of two pairs of products in 7 different 
product class such as iron, shaver, shaver bag, epilator, air cleaner, hair dryer (Figure 
3.36) and coffee maker. After marking the adjective scales according to product pairs, 
the statistical analysis produces strong support to the idea that assigning personalities to 
the products are meaningful and there is a common perceived personality across the 
three products of a particular brand. 
Figure 3.36: Semantic differential questionnaire for hair dryers (Jordan, 2002)
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A similar but more specific study was conducted by Govers and Schoormans (2005) in 
order to show the product personality that positively influences consumer preference
through a congruence effect. The study was also divided into two phases that, firstly, the 
product-personality congruence was measured then user-image congruence was tested 
by using 12 stimuli from 4 different product class: screwdrivers, soap-dispensers, 
coffeemakers and table wine. (Figure 3.37) The first phase consisted of face-to-face 
interviews with 48 participants. After a test-run that a respondent had to describe some 
famous persons by using personality descriptors, 12 stimuli had been shown one by one 
and the respondent was asked to describe its personality. Then the respondent, by 
keeping the personality description in mind, filled out the questionnaire to measure the 
experienced product-personality congruence with that stimulus and had repeated for 
each stimulus which took about 45 minutes. In the second part of the interview, for 
almost 15 minutes,  another questionnaire was filled to evaluate each stimulus for the 
consumer preference. The second phase was answering a mail questionnaire of 12 pages 
that filled by 37 of 48 participants. As the result, respondents used an average of 4.44 (n 
= 48, SD =2.02) personality characteristics for each product variant that figure 3.37
gives an impression of the product personality of the stimuli. Conclusively, people are 
said to prefer products with a product personality that matches their self-image and this 
positive effect of product-personality congruence is found to be independent of the user-
image congruence effect.
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Figure 3.37: Personality characteristics used to describe the stimuli per
product variant (Govers and Schoormans, 2005)
A more qualitative and culturally based method is product personality profiling (PPP) as 
a projective technique adapted from market research (McDonagh et al. 2002). The aim is 
to find out the target consumer group by asking participants to fill in questionnaires 
during focus group sessions. In a short time, participants evaluate a given product by 
imagining a person with specific personality, also involving information about his/her 
lifestyle such as gender, age, occupation, etc. It is recommended to compare the 
responses with a subsequent group discussion to further understand the participant’s 
choices. The technique is said to be applicable during the stages of product development 
and during the stage of reseaching user needs prior to concept design. Figure 3.38 
depicts a version of PPP questionnaire which is filled through rows and columns. Its 
drawbacks are the need for preventing the participant filling in the form by row (by 
avoiding focusing on each product separately) and the lack of imagination to find 
suitable examples. So Figure 3.39 presents a new version of the form which shows only 
one product per page and provides a range of examples. As a major limitation, both 
questionnaires generate complex data need to be read between lines and to be interpreted 
very carefully.
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Figure 3.38: Product personality profiling questionnaire with responses (Bruseberg and 
McDonagh-Philip, 2001)
Figure 3.39: A new version of PPP form with responses (McDonagh et al. 2002)
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4. METHODOLOGY
4.1. Aim
This study aims at visual evaluation of automobile design by semantic interpretation. For 
this reason, the research is intended to collect data through representations of selective 
automobiles. Then extracted data need to be evaluated to compare the perception of 
participants with the intended characteristics of representatives cars. 
Osgood’s semantic differential is choosen as the method of this study because of its 
advantages of implementation. A semantic differential survey has been prepared with 
the photographs of four representative cars and the table of descriptive adjective scales. 
The questionnaire is intended as a pleasurable form which can be enjoyed by the 
automobile enthusiasts and can be easily filled by marking the scales. 
4.2. Semantic Differential Study
4.2.1. Stimuli
According to Osgood et al.(1957: 76), the concepts and scales used in a particular study 
depend on the purpose of the study. Here, the term “concept” is used in a general sense 
refering to stimuli. Thus the stimuli are determined by “good judgment” that Osgood et 
al. (1957: 77) suggests the investigator “try to select concepts for the meanings of which 
he can expect considerable individual differences, since this is likely to augment the 
amount of information gained from a limited number of concepts.” 
This study aims to compare the output of survey with the characters of representative 
cars. In this manner, the stimuli were searched by assessing the characterictics of cars 
which were said to be intended during the design process. These characteristics are 
generally stated through the manufacturer’s own channels such as official websites and 
announced by designers or judged by stakeholders through the media. At the end of the 
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searching  period, four cars are determined because of their distinctive design elements 
as noticeable characteristics. For the appropriateness of the visual evaluation,  the cars 
are especially selected within the same category. Each of them can be regarded as MPV 
(Multi Purpose Vehicle) that describes a class of family cars. 3 of them are all new 
models that are difficult to be familiar in Turkey and last one is a concept car that is 
unknown in the market. Because unfamiliarity is critical to assess the stimuli without 
prejudgments. These representative cars are as follows:
Seat Altea represents the new generation of Seat’s automobile design. It is said to be the 
stylish design which offers both performance and safety (http://www.seat.com). Thus, 
the form of the car may be seen as a reflection of the promised agility and power. It has 
longitudinal pointed head-lights from which the dynamically flowing side-lines stems 
and extends to the back wings. The side-line is a distinctive element which, as it is said, 
flows like water across the car and so embodies a dynamic look. The unobtrusive wipers 
are subtle details which supports the compact nature of the car. “Altea was conceived as 
a harmony between aggressive, flamboyant styling and intelligent, innovative use of 
space” (http://www.seat.com). Altea XL is the larger version of Altea with an extra 18.7 
cm of length and 123 litres of space that yields a bigger boot. Its dimensions are 4.47 m 
length, 1.77 m width and 1.58 m height. It is acute to assess Altea XL as compact family 
car with a distinctive sporty character. Seat Altea XL was officially announced in 2006 
Paris Motor Show and has been on the market since January, 2007 but not in Turkey. 
“The XL certainly catches the eye, with distinctive slashing crease lines that run across 
the full length of the vehicle, plus the shark eyes of the front headlights and a tight, 
curvy rear end.” (Gibson, 2007) 
Mercedes B-class is introduced as a an extra-ordinary car in the manufacturer’s website 
and it is added that “the longer you look, the more your fascination grows” as to be 
appreciated because of the blend of contemporary design and traditional Mercedes-Benz 
values (http://www2.mercedes-benz.co.uk). Mercedes B-class is said to have an 
agressively styled bonnet, a striking rear, a wide wheelbase and sculptured wings all of 
which add up to sporty and dynamic whole (http://www.mercedes-benz.com). In 
addition to all these favoured elements, it has also a significant side line which starts 
from the front wings, passes along the doors and ends up complementing the rear lights. 
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It is declared to be a versatile compact car with improved safety because of its higher 
sitting position and large panoramic windows that enhances all-around visibility. Its 
dimensions are 4.27 m lenght, 1.77 m width and 1.6 m height. Mercedes B 150 has been 
on the market of Turkey since 2006 but it can rarely be seen on the roads because of its 
high price.
Citroen C4 Picasso is the latest model that was presented in the class of compact MPV’s. 
It was officially unveiled on January 5, 2007 and has not been on the market of Turkey.
As its unique style is easily differentiated in the category, Gibson (2007) claims that C4 
Picasso is “without doubt the best-looking people carrier on the road.” The unusual 
wide-angle windscreen and unprecendented slim A-pillars expands the visibility 
exceptionally at the front of the car. Large side windows and sunroof adds up to the 
visibility to the extent that C4 Picasso ensures the largest glazed area (6.2 m2) in its 
class. So the cabin is airy and has an outstanding panoramic view. In addition to this airy 
effect, its dimensions (4.47 m lenght, 1.83 m wide and 1.66 m height) yields the widest 
elbow room and considerable spacious interior. As well as its front design, the 
manufacturer indicates its dynamic and bold rear design because of the distinctively 
shaped lights which are split between the body and the sloping tailgate. This bold 
personality is said to emerge from the dynamic front bumper and oversized air intakes 
covered in racing-style black mesh.  It may also include chrome-stripped fog lamps, 
depending on the model. In the manufacturer’s website, it is stated that “cleanly drawn 
body lines create a powerful impression from every angle, the basis of its outstanding 
aerodynamic performance.” (http://c4picasso.citroen.com)
Probably the most interesting one of the selection is Lotus APX which is a concept car 
by the manufacturer but it is said to be a feasible prototype close to production. The car 
is a sporty crossover vehicle but with “coupe styling and MPV practicality” so ensures a 
versatile character in the niche market. As it seems a family car with its seven seats 
(5+2), extra two seats are in kid’s size, it features a V6 engine producing an output of 
300 hp and 245 km/h as a powerful sportscar. Its body is totally made of aluminum and 
is approximately in same size of Citroen C4 Picasso except APX’s extra 20 cm in lenght 
and width. The chief designer states that third row of seats cause a rather high roofline 
which is dealt with by adjusting flanks to make the car look low and sporty. The 
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oversized wheels also give a sporty look. “The exterior is stretched seamlessly over the 
mechanicals, hinting at the power underneath, as a fusion of speed, dynamism and 
fluidty. The design also exudes those intangible elements of beauty and excitement” 
(Carr in Galvano 2006). So these intentions yield the V-shaped “lines starting from the 
bonnet and continuing as two converging curves along the flanks to lighten the 
volumes.” This continuity ends up as V-shaped shield-like shape on the tailgate. This 
shield concept was said to be the result of design team’s intention to produce a true 
sports car, offering high performance and a prestige image, but also a protective 
enviroment for the driver and the family (Carr in Galvano, 2006).  So as this shield motif 
is clearly visible both at the front and rear, a strong sense of protection was said to be 
developed around the cabin, with long, dynamic lines and muscular arches (Galvano, 
2006).
The photographs are obtained to represent cars from 3 different angles as front, rear and 
side views. The different views are intended to ensure the perception of cars as a whole 
and help to visualize every characteristics of cars. Adobe photoshop 7.0 has been used to 
clarify photographs and to convert them into grey scale which is preferred to avoid the 
effect of colour on participant’s perception. The brand names and related marks were 
also erased to avoid the participant’s prejudgement about the brand image. Then the 
photograps had been placed to cover one page in the questionnaire. Every page 
including 3 different views for each stimulus is followed by the table of scales and so 8 
pages of questionnaire has been established for 4 stimuli. The representative cars; Seat, 
Mercedes, Citroen and Lotus, in order, are identified with the letters; A, B, C, and D. 
4.2.2. Adjective Scales
Osgood et al. (1957: 78) indicates the criterion in scale selection as the relevance to the 
concepts being judged but it is, however, added that irrelevant scales can be used to 
mask the purpose of a study. Another criterion is described as “semantic stability” of the 
scales for the concepts and subjects in a particular study. It is exemplified with “high-
low” scale that can be expected to be stable across a set of sonar signs but not across a 
set of social concepts. Additionally, Osgood et al. (1957: 79) states that scales should be 
72
linear between polar opposites, in other words, bipolar adjectives should be obviously 
opposite to each other so the scales are assumed to be defined by familiar and common 
opposites. Thus, adjective scales are judged by these criteria in this study.
The survey has been prepared with 15 bipolar adjective scales. Adjectives may be factor 
analyzed within vast amounts of words to extract generic descriptive scales in some 
studies (Osgood et al. 1957 and Chen et al. 2003), however, on the basis of prior studies 
(Osgood et al. 1957, Oppenheim, 1966,  Jordan, 2002, Coates, 2003, Ashby, 2003, 
Govers and Schoormans, 2005, Krippendorff, 2006), bipolar adjectives scales are 
selectively determined by assessing their generic descriptions and convenience 
according to aim of this study. These adjective scales are: “fast-slow” as an important 
indicator (Oppenheim, 1966, Krippendorff 2006), especially for a car profile (Coates 
2003), “strong-weak” (Oppenheim, 1966, Coates 2003) that embraces “robust-fragile” 
(Krippendorff, 2006) or “tough-fragile” (Coates, 2003), “beautiful-ugly” (Oppenheim, 
1966) as the only indicator of aesthetics (Krippendorff, 2006), “honest-deceptive” 
(Ashby, 2003) that replaces “honest-dishonest” (Jordan, 2002), “usual-unusual” 
(Oppenheim, 1966, Coates 2003) that corresponds to “exclusive-common” (Ashby, 
2003)] and “expensive-cheap” (Ashby, 2003, Coates, 2003) both of which involves with 
social values and positions (Krippendorff, 2006), ‘pleasurable-boring’ that embraces 
“interesting-boring” (Coates, 2003) and replaces “exciting-boring” (Krippendorff, 2006) 
to compansate for any emotional response, “dangerous-safe” (Krippendorff, 2006) as 
another important indicator for a car profile,  “new-old” (Oppenheim, 1966, Coates, 
2003) [that embraces “futuristic-nostalgic” (Ashby, 2003)] and “active-passive” 
(Oppenheim, 1966, Coates, 2003) that embraces “energetic-unenergetic” (Jordan, 2002) 
both of which may be perceived in general so that are assisted with “mature-youthful” 
(Ashby, 2003, Coates 2003) and ‘agressive-friendly’ that combines “agressive-passive” 
(Ashby, 2003) and “cynical-friendly” (Ashby, 2003) as to be important for a car profile 
too (Coates, 2003) and lastly “masculine-feminine” (Ashby, 2003, Govers and 
Schoormans, 2005)
With regard to effect of  “cuteness” in automobile design (Papanek, 1995, Demirbilek, 
2003), ‘agressive-friendly’ scale is assisted with ‘insolent-charming’ that replaces 
“cruel-kind” (Oppenheim, 1966) or “kind-unkind” (Jordan,2002) and ‘sober-cheerful’ 
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both of which embraces “serious-minded-light-hearted”, “cynical-naive”, “violent-
gentle” (Jordan, 2002), “humorous-serious”, “irritating-lovable” (Ashby, 2003) and 
“cold-warm” (Govers, Schoormans, 2005).
The adjective pairs are intended to be placed into the table by considering their 
objectivity and subjectivity because some adjectives are seemingly objective and 
potentially measurable in quantitative terms (Krippendorff 2006: 158).  So the table is 
arranged by regarding to a subjective adjective scale that follows an objective one. 
Besides, assisting scales are arranged not to be close to each other on the table because 
assisting scales in nearby rows are supposed to reduce the effective responses. In this 
manner, “active-passive”, ‘aggressive-friendly’ and ‘insolent-charming’ scales were 
separated on the table. The “sober-cheerful” scale is also separated both from the 
previous group and from “mature-youthful” scale. The scales of “usual-unusual” and 
“boring-pleasurable” seem to assist each other so they are separated too. 
Table 4.1 is arranged as it was used in the questionnaire with corresponding adjective 
pairs in participants’ native language. (Appendix A) Each adjective pair was established 
in a five step-scale middle of which can be considered as “neutral” state. Nearby boxes 
were rated due to the degree of intensity that was indicated for the participant in the 
introduction of questionnaire.
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                                      Table 4.1: Adjective Scales
4.2.3. Participants
The questionnaire was delivered in the participants’ native language. (Appendix A) An 
introduction involving the related information about the research and explaining the way 
of rating the scales has been placed on the first page of questionnaire. A section of 
questions was placed on the second page in order to extract demographic information 
about participants. These questions are, in order, towards participant’s occupation, age 
and gender. Following questions were about the presence of driving licence and the 
brand and model of his/her automobile if there is one, about his/her marital status and 
the number of children if there is any hence the stimuli were representatives of family 
cars. 
The questionnaire is mostly delivered by e-mail to ease the participation and to reach the 
target group. The target group may be regarded as the participants who have rather 
interest in cars and who are car users that seem to be potential buyers. The e-mail named  
Slow Fast
Sober Cheerful
Weak Strong
Usual Unusual
Passive Active
Deceptive Honest
Old New
Boring Pleasurable
Aggressive Friendly
Ugly Beautiful
Cheap Expensive
Insolent Charming
Mature Youthful
Dangerous Safe
Masculine Feminine
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‘to automobile enthusiasts’ and included the questionnaire as an attachment of Microsoft 
Word document. A brief description about the subject is involved in the e-mail to 
stimulate the receivers and a related e-mail adress was created to easily get the responses 
back. The adress is specified in the last page of the questionnaire indicating how the 
responses should be sent. 
A second set of questionnaire was also prepared by replacing the order of the stimuli to 
reduce the order effect (Wang, 1998, Wang et al. 2000) but the first two cars; A and B 
(Seat and Mercedes) and last two cars; C and D (Citroen and Lotus) were not replaced 
among themselves. So the stimuli of the second questionnaire is arranged as B, A, D, C. 
The aim in this consistent arrangement is to keep the cars, A and B always before the 
cars, C and D because of their higher possibility of  being familiar cars. Thus more 
innovative cars, C and D are intended to present a comparison with prior cars to the 
respondents. 
Two sets of questionnaires were delivered through different channels. Intentionally, no 
questionnaire was sent to designers’ mail-lists in order to avoid designers’ participation. 
Hsu et. al (2000) states that “many differences exist between designers' and users' 
perceptions of the same real objects and their interpretations of the same image-words.” 
Thus, the different conceptual models of two subject groups entail different relationships 
between image-word and design elements and cause the difference in preference. For 
this reason, any participant who were industrial designers or pursued a related degree 
had been intended to be excluded from the survey. 
All participants are holding college, university or higher degree of education. The 
participants can be seen in Appendix B, classified according to their occupation.  
Participants with an uncertain occupation and educational degree had been excluded 
from the study. Two participants who claimed recognition of the brands and a 
participant who employed by one of the manufacturers had been also excluded. Any 
response including more than one unmarked scale was discarded. Two responses 
including one unmarked scale were involved in the study by rating the empty scale as 
‘neutral’.
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The amount of responses from female participants was not sufficient so a third set of 
questionnaires was delivered by hand in the Faculty of Architecture, Istanbul Technical 
University. 2 male and 10 female participants had filled the questionnaire face-to-face.  
Positive feedback has been gained from the participants about the unfamiliarity of 
brands and the enjoyment of survey. 
A total of  62 participants comprises 29 females and 33 males between 24-55 years old 
(Appendix B) had been involved in the data analysis. All of them have driving licences 
and 43 of them have own cars. (Appendix C)  31 of them married 13 of them have one 
child, 8 of them have 2 children and one participant has 3 children. (Table 4.2)
Table 4.2: Ownership of Automobiles via Gender and Marital Status
Gender Automobile
No Yes Total
Female Marital Single 10 8 18
Married 3 8 11
Total 13 16 29
Male Marital Single 5 8 13
Married 1 19 20
Total 6 27 33
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5. RESULTS
5.1. Data Analysis and Results 
Data was extracted from the total of responses (N=62) and statistically analysed. Each 
rating on every adjective scale was converted to numerical data which can be valued 
between -2 and +2 according to the degree of intensity on the scale. “Neutral” states 
were converted to ‘0’. Numerical data was used to analyse correlations between the 
adjective pairs and to yield the graphical demonstrations for the semantic profiles of the 
stimuli.
Correlation analysis was performed in order to investigate the relationship between 
adjective pairs. In statistics, correlation is a measure of the relation between two or more 
variables and the measure of linear relation is called “correlation coefficient” that 
indicates the strength and direction of the relationship between two variables. The 
correlation coefficient always ranges from -1 to +1 and the value of -1 indicates a perfect 
negative correlation while a value of +1 indicates a perfect positive correlation. A value 
of  ‘0’ means a lack of correlation. There exists a positive correlation if one variable’s 
value increases while the other variable’s value increases, changing in the same direction 
and a negative correlation exists if one variable’s value increases while the other 
variable’s value decreases, changing inversely. 
The interpretation of a correlation coefficient depends on the contexts and purposes. A 
correlation of 0.9 may be very low if one is verifying a physical law using high-quality 
instruments, but may be regarded as very high in the social sciences. According to 
Cohen (1988), the interpretation of a correlation coefficient is appropriate for 
psychological research as it is seen in table 5.1.
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Table 5.1: Interpretation of Correlation Coefficient (Cohen, 1988)
Correlation Negative Positive
Weak −0.29 to −0.10 0.10 to 0.29
Moderate −0.49 to −0.30 0.30 to 0.49
Strong −1.00 to −0.50 0.50 to 1.00
In the case of this study, there are 15 adjective pairs which counts more than two 
variables, so correlations between every pair can be arranged into a correlation matrix. 
The matrix as the result of the correlation analysis can be seen in table 5.2 for all the 
rated adjective scales in the survey, the strong correlations (correlation coefficient > 0.5) 
are highlighted.
Table 5.2: The Correlation Matrix for Adjective Scales
adj1 adj2 adj3 adj4 adj5 adj6 adj7 adj8 adj9 adj10 adj11 adj12 adj13 adj14 adj15
adj1 1
adj2 -,063 1
adj3 ,596 -,136 1
adj4 ,496 ,010 ,470 1
adj5 ,609 -,028 ,575 ,609 1
adj6 ,003 ,096 ,215 ,074 ,104 1
adj7 ,440 ,070 ,361 ,571 ,473 ,159 1
adj8 ,394 ,164 ,402 ,494 ,558 ,256 ,522 1
adj9 -,288 ,233 -,246 -,097 -,190 ,310 -,029 ,053 1
adj10 ,292 ,082 ,403 ,363 ,409 ,398 ,405 ,643 ,210 1
adj11 ,504 -,050 ,517 ,544 ,480 ,012 ,457 ,375 -,094 ,365 1
adj12 -,201 ,343 -,149 -,114 -,154 ,415 ,021 ,150 ,610 ,315 -,131 1
adj13 ,262 ,243 ,117 ,314 ,372 -,073 ,381 ,390 -,005 ,215 ,223 ,069 1
adj14 -,085 -,058 ,193 ,032 ,019 ,461 ,061 ,065 ,241 ,244 ,080 ,265 -,218 1
adj15 -,443 ,316 -,410 -,196 -,380 ,201 -,139 -,030 ,477 -,018 -,246 ,373 -,067 ,120 1
79
As it can be seen in the correlation matrix that derives from adjective scales of all the 
stimuli, there are strong correlations between adj1 (slow-fast), adj3 (weak-strong), adj5 
(passive-active) and adj11 (cheap-expensive). The relations between adj1, adj3 and adj5 
are significant as they complement each other. Here “weak-strong” scale must be 
generally perceived as a representation of  automobiles’ powerful disposition to move 
fastly. However adj11 seems to be correlated less intensely,  female participants had 
strongly related “cheap-expensive” to “slow-fast” scale. Such a discrepancy also occurs 
in the relation between adj3 and adj5 that male participants had strongly related “weak-
strong” to “passive-active” scale while females did not. Besides, male participants tend 
to correlate masculinity with the faster, stronger and more active ratings while female do 
not. 
Table 5.3 demonstrates the differences in genders as simultaneous correlations are 
highlighted in yellow, characteristic correlations are highlighted in blue and 
discrepancies are highlighted in green.
There is no discrepancy relating to adj4 (usual-unsual) as it strongly correlates with 
“passive-active”, “old-new” and “cheap-expensive”. There is also a strong correlation 
between “passive-active” and “boring-pleasurable” so “passive-active” was likely to be 
rated as a general judgement by the participants. Interestingly, adj6 (deceptive-honest) 
was strongly and positively correlated by only female participants with more friendly, 
more cheerful and safer ratings on scales. Inevitably, adj7 (old-new) was related to 
nearby “boring-pleasurable” scale by both genders but additionally, it was related to 
“cheap-expensive” scale by only female participants. As it is seen, “boring-plesurable” 
is the only scale that strongly correlates with the only aesthetically considerable scale, 
adj10 (ugly-beautiful), in the table 5.2. There exists another significant correlation 
between adj9 (aggressive-friendly) and adj12 (insolent-charming) whereas there exists 
significant differences between genders. Female participants were likely to assess the 
scale as friendly with relation to charming, rather than male participants. On the other 
hand, females strongly connected being friendly to being beautiful, instead of males. 
Such a characteristic of correlation was also appeared between beautiful and charming 
on the scales rated by females.
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Table 5.3: Correlation Matrix According to Genders
Gender adj1 adj2 adj3 adj4 adj5 adj6 adj7 adj8 adj9 adj10 adj11 adj12 adj13 adj14 adj15
Female adj1 1
adj2 ,070 1
adj3 ,570 ,010 1
adj4 ,488 ,223 ,374 1
adj5 ,568 ,209 ,481 ,530 1
adj6 -,065 ,214 ,197 -,036 ,079 1
adj7 ,415 ,250 ,300 ,509 ,411 ,150 1
adj8 ,352 ,375 ,344 ,466 ,530 ,250 ,511 1
adj9 -,208 ,304 -,016 ,073 ,018 ,557 ,119 ,303 1
adj10 ,203 ,319 ,341 ,309 ,367 ,475 ,321 ,698 ,511 1
adj11 ,640 ,045 ,526 ,510 ,456 -,013 ,527 ,438 -,080 ,357 1
adj12 -,184 ,486 -,109 ,002 ,025 ,552 ,057 ,277 ,716 ,497 -,074 1
adj13 ,166 ,448 ,137 ,453 ,421 -,032 ,464 ,493 ,183 ,362 ,254 ,233 1
adj14 -,046 ,166 ,289 -,042 -,004 ,563 ,102 ,110 ,464 ,328 ,157 ,435 -,017 1
adj15 -,339 ,316 -,281 -,044 -,208 ,344 -,001 ,187 ,478 ,280 -,170 ,476 ,062 ,213 1
Male adj1 1
adj2 -,155 1
adj3 ,618 -,239 1
adj4 ,513 -,138 ,550 1
adj5 ,640 -,219 ,655 ,692 1
adj6 ,059 ,016 ,229 ,171 ,133 1
adj7 ,481 -,081 ,425 ,639 ,551 ,164 1
adj8 ,431 ,003 ,451 ,520 ,588 ,259 ,536 1
adj9 -,356 ,150 -,416 -,210 -,372 ,133 -,151 -,143 1
adj10 ,374 -,077 ,458 ,399 ,466 ,313 ,494 ,595 ,015 1
adj11 ,406 -,122 ,510 ,575 ,505 ,032 ,382 ,314 -,101 ,373 1
adj12 -,217 ,230 -,183 -,222 -,315 ,283 -,016 ,031 ,538 ,149 -,184 1
adj13 ,334 ,069 ,106 ,205 ,327 -,103 ,309 ,302 -,182 ,104 ,199 -,085 1
adj14 -,113 -,233 ,123 ,103 ,033 ,383 ,029 ,031 ,068 ,190 ,018 ,121 -,390 1
adj15 -,511 ,317 -,503 -,315 -,510 ,087 -,270 -,201 ,486 -,256 -,308 ,293 -,169 ,054 1
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The aim of correlation analysis is to investigate the differences in interpretation of the 
adjective scales between males and females. Thus, differences in visual evaluation of the 
same stimuli can be understood. From this point of view, each stimulus is going to be 
examined by taking account of the gender differences in further sections. A comparison 
of all cars can be seen at the end of this chapter. (Table 5.4)
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5.1. Car A
Figure 5.1: Car A (Seat Altea XL)
Seat’s new style of compact form (Fig. 5.1) seems to be perceived by the viewers 
according to the analysis of the responses. Because its most rated characteristic was 
obviously ‘newness’ on the 7th adjective scale. It was strongly rated by both genders 
(Fig. 5.2). Its distinctive headlights combining with the flowing side line must have a 
positive effect on the perception but not the way as it was claimed by the manufacturer. 
Seat Altea XL is far from appearing as an aggressive and powerful sporty car from a 
semantic point of view. As it is seen from the analysed survey data, the adjective scales 
of A1 (fast-slow), A3 (weak-strong), A5 (passive-active) were all lowly rated. Another 
indicator, A15 (masculine-feminine) which can be considered as a representation of the 
sporty character, especially, for the evaluation of the car design was also rated in the 
opposite direction. The cause might be the overall body design of the car which tends to 
be perceived higher and narrower than it is. The bluntly curved rear design of the car 
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contributes to its perceived high body and weakens the dynamic effect of headlights and 
side lines. This bigger look of the body may be the explanation why the car was lowly 
rated by male participants and it was positioned close to neutral. The car may be 
perceived as a family car rather than a sports one hence it received the poorest ratings on 
the “usual-unusual” scale (A4) from male participants. Due to correlations with all these 
scales, the car had the lowest rating on the “cheap-expensive” scale (A11).
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Figure 5.2: Distribution of Mean Values on Scales for Car A
On the other hand, the car has a form of overall body which looks big and passive but 
also compact and safe. It had received an outstanding rating on the “dangerous-safe” 
(A14) scale, especially from female participants. Females had assessed the compact body 
with the highest ratings on “sober-cheerful” (A2) and “insolent-charming” (A12). 
Females had also considered Seat Altea XL second friendly and youthful car on the 
scales of “aggressive-friendly”(A9) and “mature-youthful”(A13). In general, females had 
the impression of a warmer car while males preferred to stay ‘neutral’. So the car has 
been interpreted with reference to a feminine character on the last scale (A15). This is the 
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major result of soft and curvy transitions through the whole body. The semantic profile of 
Car A can be seen in figure 5.3.
Figure 5.3: The Semantic Profile of Car A
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5.2. Car B
Figure 5.4: Car B (Mercedes B-Class)
First of all, the sober nature of Car B (Fig. 5.4) must be pointed out on the “sober-
cheerful” scale (B2) in figure 5.5. All the participants rated the car as the most sober one 
of the stimuli. Besides, the car relatively tended to be mature on the “mature-youthful” 
scale (B13) Both of the scales indicate how the participants’ recognition appear evidently 
parallel to brand manifestation of all Mercedes cars. Nonetheless B-Class strongly differs 
from Mercedes product family that has mostly circular twin head lights in front of a long 
bonnet. As stated, the car is not an ordinary Mercedes product because of its short bonnet, 
longitudinal head lights and distinctive side view. For this reason, the car can be regarded 
as a good example of how strategic communication should be conveyed through semantic 
interpretation of the gestalt design, not only the distinctive design elements. The 
statistical result is the evidence of manufacturer’s statement about the car’s contemporary 
design and traditional Mercedes-Benz values.
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Figure 5.5: Distribution of Mean Values on Scales for Car B
A question arises from the recognition of traditional values in order to verify whether it is 
because of the recognition of the brand image. In addition to personal feedback that the 
brand recognition is a low probability, the rating on the “cheap-expensive” scale (B11) 
verifies that recognition may be independent of brand image. Car B was positioned 
moderately on this scale, not highly as it is on the market. However, the rating on the 
“usual-unusual” scale is slightly differs from that of Seat Altea (see table 5.4). This result 
still keeps in mind the possible familiarity of two cars in the market.
Whether it is independent of brand image or not, the distinctive design elements of car B 
point to the manufacturer’s statements. The car looks aggressive and sporty because of 
the intensely sloping side line, carved-look doors and the sculptured wings all of which 
provides a strong dynamic side view. Thus the car had been rated strongly and positively 
on the scales of “slow-fast” (B1), “weak-strong” (B2), “passive-active” (B3). Besides, the 
car was negatively positioned on the scales of “aggressive-friendly” (B9) and “masculine-
feminine” (B15). It has a slightly negative rating on the “insolent-charming” scale (B12) 
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although it was relatively perceived as the second insolent car of the stimuli. This scale 
was oppositely rated between genders as females found the car more insolent. Females 
also considered the car rather ugly on the related scale (B10). In general, car was likely to 
appeal to male participants while females negatively appraised several characteristics. 
The semantic profile can be seen in the figure 5.6.
Figure 5.6: The Semantic Profile of Car B
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5.3. Car C
Figure 5.7: Car C (Citroen C4 Picasso)
Car C (Fig 5.7) was perceived to be the most cheerful, most friendly and most feminine 
car of the stimuli as it positively received the highest ratings on the scales of C2, C9 and 
C15 (see table 5.4). Besides, it was positioned as the most charming and safest car on the 
scales of C12 and C14 but the mean values are slightly different from Seat Altea (see 
table 5.4).
The car’s cleanly drawn body lines were likely to create a strong impression from every 
angle but not the way the manufacturer pointed out its power and aerodynamic 
performance. What else may be the explanation for why the car was perceived as the 
slowest one of the stimuli? Car C was lowly rated by the male participants on this scale 
(C1). (Fig. 5.8) It was also the second weakest and passive car on the scales of C3 and 
C5. The reason may be the large glazed area which provides the airy and spacious interior 
but also entails the fragile look of the entire body. This characterictic of the car is 
adequate to be considered a total family car. However it is the second unusual car on the 
related scale (C4). The car might be perceived to be vulnerable in the context of Turkey. 
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It is also difficult to explain why the car is relatively older than others on the scale of C7. 
It is a fact that females rated the car lower than Seat Altea on this scale as well as on 
other scales. In comparison with Seat Altea, the ratings of females had generally 
regressed to neutral while the ratings of males positively diverged. So the car was the 
only stimulus which was similarly perceived by genders. From this point of view, Car C 
is the most convenient car of the stimuli. The semantic profile can be seen in the figure 
5.9.
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Figure 5.8: Distribution of Mean Values on Scales for Car C
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Figure 5.9: The Semantic Profile of Car C
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5.4. Car D
Figure 5.10: Car D (Lotus APX)
Car D (Fig 5.10) was undoubtedly perceived to be the most appealing character of the 
stimuli, especially, by the male participants. Females had lowly rated the car on the 
“ugly-beautiful” scale (D10) however the car appeared most beautiful with a slight 
difference in the mean value in table 5.4. Altough aesthetic preference differs between 
genders, there is consistency on the other scales. 
Car D was considered fastest, strongest, most unusual, most active, newest, most 
pleasurable, most expensive and most youthful car of the stimuli. It was negatively rated 
as the most aggressive, most insolent and most masculine car as well. Interestingly, the 
car was rated not more than Mercedes B-Class on the “aggressive-friendly” scale (D9) 
by female participants whereas male participants had strongly rated. (Fig. 5.11) 
Additionally, female participants appraised the car as insolent as Mercedes B-Class but 
both males and females had interpreted it as the most masculine car. On the “sober-
cheerful” scale (D2), males had found it slightly sober while females had rated as 
cheerful as Citroen C4 Picasso.
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Figure 5.11: Distribution of Mean Values on Scales for Car D
It is obvious that most interesting result appeared on the “deceptive-honest” scale (D6) 
None but Lotus APX was perceived to be a deceptive car with the negative rating (see 
table 5.4). So this result has been raising doubts about the shield motif that had been 
announced in the name of design team (Galvano, 2006). As stated, the shield concept 
was intended to produce a sports car offering performance and prestige as well as a 
strong sense of protection around the cabin. Nonetheless, this statement was not verified 
according to the statistical result. Lotus APX and Mercedes B-Class received the same 
lower rating on the “dangerous-safe” scale (D14). Futhermore, it was rated as a slightly 
deceptive car. It had received the lowest ratings from both males and females on this 
scale. The exaggeration of the shield motif on the tailgate might be the explanation for 
this result. The shield-shaped tailgate is a significant element that might be interpreted 
as a fantastical design rather than a sense of protection. So that tailgate is far from 
convincing the viewer of its protection. From a semiotic point of view, the shield-shaped 
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tailgate may be only an iconic sign which can be interpreted without relation to 
functionality. 
Lotus APX seems to attain the designers’ objectives except the shield motif. It was 
highly rated as the representation of a powerful and exciting sports car as a result of 
innovation and high quality. Its semantic profile can be seen in the figure 5.12.
Figure 5.12: The Semantic Profile of Car D
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5.2. Comparison of the Stimuli
Table 5.4 comparatively demonstrates the semantic profiles of the stimuli on the basis of 
mean values. There are several scales on which representative cars were similarly 
positioned by the participants. On the scales of “slow-fast” (1) and “weak-strong” (3),  
Car A (Seat Altea XL) and Car C (Citroen C4 Picasso) were positioned close to each 
other as feminine cars. On the “usual-unsual” scale (4), Car A and Car B (Mercedes B-
Class) received almost the same value due to the possibility of being familiar on the 
market. An interesting result emerged from the “deceptive-honest” scale (6) on which 
all the cars were rated as honest with slightly different values, except Car D (Lotus 
APX) that was rated as deceptive. The car’s shield-shaped tailgate may cause the 
participants to perceive a superfluous and exaggerated design element. There also exists 
similar mean values on the “boring-pleasurable” scale (8) between three representative 
cars, Car D is again out of the group with its higher pleasurable stimulation. As “boring-
pleasurable” scale strongly and positively correlates with the “ugly-beautiful” scale (10) 
(see table 5.2), the representative cars were positionesd likewise on this scale but this 
time Car D was close to the group. Car B and Car C were rated with an approximate 
mean value on the “cheap-expensive” scale (11) although Mercedes B-Class is more 
expensive than Citroen C4 Picasso on the market. The reason may be the innovative 
design of Car C in addition to unprecedented design of B-Class in Mercedes product 
family that both of them may result in unfamiliarity with the cars. So the participants 
may rate the cars with an approximate value on this scale which is a representation of 
the quality. Besides, Car C received a mean value approximated to that of Car A on the 
“insolent-cheerful” scale (12).
This scale strogly correlates with the “aggressive-friendly” scale so that Car A and Car 
C are likely to form a style in addition to their feminine characters as seen on the last 
scale (15). On the contrary, Car B and Car D tend to form an aggressive type in relation 
with their masculine character. There is almost strong correlation between “aggressive-
friendly”(9) and “masculine-feminine” (15) scale (see table 5.2). In the same manner, 
two groupings appear on the “dangerous-safe” scale (14) as the feminine cars were 
perceived to be safer than the masculine cars. 
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Table 5.4: Mean Values of Adjective Scales for the Stimuli (Car A, B, C and D)
-1,50
-1,00
-0,50
0,00
0,50
1,00
1,50
2,00
A 0,40 0,24 0,31 0,27 0,34 0,29 1,11 0,39 0,31 0,31 0,26 0,47 0,58 0,52 0,16
B 0,71 0,00 0,77 0,29 0,66 0,32 0,95 0,44 -0,39 0,35 0,42 -0,02 0,45 0,31 -0,65
C 0,34 0,45 0,40 0,52 0,48 0,34 0,90 0,47 0,42 0,34 0,44 0,48 0,39 0,56 0,44
D 1,24 0,16 1,13 1,37 1,21 -0,13 1,52 1,00 -0,73 0,40 1,05 -0,42 1,00 0,31 -1,00
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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It is a fact that age groups have to be considered in order to examine user perception. To 
see the validity of results, the data was controlled with regard to age groups. Participants 
who are more than 39 years old were excluded from the data analysis and the 
comparison of cars was renewed. In this condition, 24 males and 26 females between 
24-39 years old had been considered (table 5.5) and a second graph of the comparison 
was generated. As it is seen in table 5.6, the comparison is based on similar mean values 
and the graph is similar in apperance to table 5.4. 
Table 5.5: Ownership of Automobiles via Gender and Marital Status (Age 24-39)
Gender Automobile
No Yes Total
Female Marital Single 10 5 15
Married 3 8 11
Total 13 13 26
Male Marital Single 4 8 12
Married 1 11 12
Total 5 19 24
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Table 5.6: Mean Values of Adjective Scales for the Stimuli (Car A, B, C and D) (Age 24-39)
-1,50
-1,00
-0,50
0,00
0,50
1,00
1,50
2,00
A 0,30 0,24 0,20 0,16 0,26 0,22 1,14 0,36 0,26 0,28 0,24 0,46 0,46 0,60 0,10
B 0,64 -0,12 0,78 0,28 0,60 0,24 0,92 0,34 -0,36 0,34 0,38 -0,12 0,40 0,34 -0,68
C 0,26 0,42 0,28 0,48 0,40 0,30 0,90 0,34 0,44 0,28 0,36 0,46 0,32 0,58 0,42
D 1,22 0,24 1,08 1,40 1,18 -0,24 1,54 1,06 -0,76 0,38 1,04 -0,42 1,04 0,34 -1,00
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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6. CONCLUSION
The purpose of this study was to investigate the visual evaluation of automobile design. 
For this reason, literature had been reviewed on the aspects of product appearance. First 
of all, in chapter 1, basic concepts had been examined in order to clarify how products 
can convey messages and how meanings stem from these messages. There exists, both 
before and after the emerging design of the product, the influence of language on the 
enduring perception of the product. From this linguistic point of view, chapter 1 
expanded on product semantics, meaning and levels of perception.
On the basis of semiotics and semantics, product design can be interpreted as a 
communication through the qualities of its form. Consumers or users perceive the 
product form through their senses but vision is the dominant sense from which the other 
senses may also be inferred. So that product appearance needed to be considered 
profoundly in chapter 3. Consumer response to product appearance had been reviewed 
from a cognitive point of view, involving with the dimensions of aesthetics, semantics 
and symbolism. Affective responses (Bloch, 1995), in other words, emotional responses 
to product form are kept out of the scope of the study. Besides, emphasis had been 
placed on the visual references such as metaphors and characters.
Product character emerges from metaphorical attributions of a product’s form and 
design elements to some perceived units named characteristics. In language, usage of 
adjectives is the way to express these characteristics, or character traits as defined by 
Krippendorff (2006). So that adjectives can be implications of qualities attained to a 
particular product with regard to its aesthetic, symbolic and semantic dimensions. In 
chapter 3, possible uses of specialized adjectives were cited and attributions of  specific 
design elements to impressions constructing the product character were illustrated. 
These impressions can be either perceived by the user or intended by the designer. 
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Volvo case (Karjalainen, 2006) was cited in order to exemplify how product character 
takes place in the automobile design. 
Product semiotics structures the meaning of artifacts with regard to impressions of 
design elements as well as gestalt design. An introduced theory of sign system which 
based on Peirce’s triad of sign was also cited (Karjalainen, 2006). As an introduction to 
methodology, in the last section of chapter 3, evaluative ways of product character were 
reviewed refering to semantic studies on user perception. Semantic differential method 
preceded other studies which are to a greater extent dependent on the interviews or focus 
groups. 
Chapter 4 contains the methodology of research that had been conducted in order to 
examine the character of automobile design in the context of Turkey. The semantic 
differential survey (Osgood et al. 1957) was incorporated into the study due to effective 
and time saving implementation. The research aimed at extracting information about 
user perception of four representative cars by comparison with their significant design 
elements standing for characteristics. In this way, the purpose is to examine how 
characteristics intended by car designers or manufacturers were overlapping with user 
perception. For this reason, the representative cars were not only selected with regard to 
distinctive design elements but also within the same product category named MPV 
(Multi Purpose Vehicle) in order to test user perception appropriately. In addition, the 
stimuli were all new models of cars with a low probability of familiarity in the market. 
Unfamiliarity and lack of brand recognition were critical factors in the visual evaluation 
to avoid influence and  prejudgements. Section 4.2.1 elucidates how the stimuli were 
presented in the questionnaire and expands on the intended characteristics of cars 
through design elements. The participants had judged the stimuli by rating the adjective 
scales. Section 4.2.2 sheds light on the selection of related adjective pairs that were 
presented as a table in the questionnaire.
All the participants had involved with the survey of their own free will. Two sets of 
questionnaires were delivered via e-mail through different channels and a specified e-
mail adress was used for getting the responses back. The delivery was intended for a 
target group comprising of car enthusiasts, car users and potential buyers. Each set of 
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questionnaires included the stimuli in different order to avoid the order effect (Wang, 
1998). Participants with college or higher degree of education were selected to be 
involved in the data analysis. A third set of questionnaires was filled face-to-face by 12 
participants in the Faculty of Architecture, Istanbul Technical University in order to 
balance male and female participants. A total of 62 participants between 24-55 years 
old, all have driving licences and 43 of them have own cars, took place in the data 
analysis.
Chapter 5 includes data analysis and interpretations of the results with regard to each 
stimulus and gender difference. The rated adjective scales were converted to quantitative 
data and correlation between them was analysed to find out the resemblances and 
discrepancies in perception between genders. The statistical analysis revealed
meaningful  information on user perception by examining how both genders had 
attributed adjective scales to the characteristics of cars. In subsections, every 
representative car was illustrated with a semantic profile as a representation of its 
character. In addition, associations perceived by participants were interpreted by 
comparing the results with the intended characteristics that had been announced by 
designers or manufacturers. Results of the survey verified that impressions can be 
conveyed to users through particular design elements but sometimes not in the way 
designers or manufacturers intend for as in the case of Car D. However, the associations 
with Car B can be interpreted as the result from the communication of traditional values 
that were embodied on gestalt design rather than design elements as an intention of a 
brand image. 
In the last section, the comparison of the stimuli clarified that cars can be grouped 
according to the diffrences in genders. It is apparent that Car A and Car C were 
perceived to be feminine while Car B and Car D were the opposite. This result is 
parallel to the study (McDonagh, Weightman, 2003) that also resulted in two main 
groups as one is associated with speed, movement and agility and the other associates 
with solidity, safety and reliability.  It is obvious that feminine cars (B and D) appeared 
to be more safer and slower than masculine cars (C and D). In the prior study (Ibid, 
2003), it is stated that the cars can be female (evoke stereotypes of females) or feminine 
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(associated with use by females), or on the opposite side, male or masculine as a subtle 
but important distinction. 
It is difficult to handle product character without relation to brand image however this 
study expanded on the visual evaluation of automobile design with respect to user 
perception that emerges from the ‘form language’ involving gestalt design as well as 
particular design elements. Other aspects of user perception is not relevant to the study 
although they are important in purchase decisions. It is also sensible to differ consumers 
from users whose perception is more complex. This study aimed to shed light on the 
communication through the product appearance by assuming the dominance of vision in 
user perception. A drawback is the lack of three-dimensional perception of cars through 
representations. To stimulate three-dimensional view, representation takes place from 
three different angles as front, side and rear views. The results were considerable despite 
the five-step scales, larger scales can be used in order to rate the characteristics 
intensely.
It is the fact that consumer response to product design has a major role in current design 
strategies. It is possible to communicate with users through product appearance in order 
to form the perception for which designers intend. Based on the the findings of the 
current study, futher research can be conducted with the larger extent of participants. 
Extracting the relationship between design elements and user perception will be useful 
to designers and companies for design strategies. Besides, product character can 
maintain product attachment (Govers, Mugge, 2004) or meaningful product 
relationships (Battarbee, Mattelmaki, 2004) for the benefit of sustainable design.
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APPENDIX A
QUESTIONNAIRE
Açıklama:
İstanbul Teknik Üniversitesi Endüstri Ürünleri Tasarımı Programı kapsamında 
hazırlanan “Product character: A semantic analysis on visual evaluation of automobile 
design” başlıklı yüksek lisans tezine ait bu çalışmaya katıldığınız için teşekkürler
Çalışmanın amacı,  belirlenen otomobillerin görsel olarak değerlendirilmesidir. 
Bu nedenle otomobillerin üç farklı açıdan görebileceğiniz fotoğrafları eklenmiştir. 
Otomobiller özellikle siyah-beyaz ve markasız hazırlanmıştır çünkü yalnız belli görsel 
özelliklerin değerlendirilmesi istenmektedir.
Değerlendirme bazı karşıt kelimeleri içeren bir tablo üzerinde yapılacaktır. Gördüğünüz 
otomobilleri bu kelimelerle 5 farklı derecede ifade edebilirsiniz. İstediğiniz dereceyi 
işaretlemek için üzerine tıklayarak klavyeden “x” harfine basınız. Örneğin;
Nötr olduğunu ifade eder. 
Kısmen “hızlı”olduğunu ifade 
eder.
Tamamen “yavaş” olduğunu ifade 
eder.                                                                  
Not: Bu çalışmada önemli olan gördüğünüz otomobillerden edindiğiniz izlenimdir. 
Doğruluk ya da kesinlik gibi bir amacı yoktur. 
Bilgiler kimlik belirtilmeden yalnız bu tez içinde kullanılacaktır.
Yavaş x Hızlı
Yavaş x Hızlı
Yavaş x Hızlı
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Başlamadan önce lütfen ilgili soruları cevaplayınız.
Mesleğiniz:
Yaşınız:
Cinsiyetiniz (E/K):
Ehliyetiniz  var mı?
Otomobilinizin varsa marka/modeli:
Medeni Haliniz (Evli/Bekar):                                                         
Varsa çocuk sayısı:
Sonraki iki sayfada A otomobilini gösteren fotoğrafları ve değerlendirme tablosunu 
bulacaksınız. Izlenimlerinize göre tabloyu doldurunuz. Sonrasında aynı işlemi sırayla 
B, C ve D otomobilleri için de tekrarlayınız.
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Yukarıdaki A otomobili için doldurunuz:
Yavaş Hızlı
Ciddi Neşeli
Zayıf Güçlü
Sıradan Farklı
Pasif Aktif
Aldatıcı Dürüst
Eski Yeni
Sıkıcı Keyifli
Agresif Samimi
Çirkin Güzel
Ucuz Pahalı
Küstah Sevimli
Olgun Genç
Tehlikeli Güvenli
Erkeksi Kadınsı
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Yukarıdaki B otomobili için doldurunuz:
Yavaş Hızlı
Ciddi Neşeli
Zayıf Güçlü
Sıradan Farklı
Pasif Aktif
Aldatıcı Dürüst
Eski Yeni
Sıkıcı Keyifli
Agresif Samimi
Çirkin Güzel
Ucuz Pahalı
Küstah Sevimli
Olgun Genç
Tehlikeli Güvenli
Erkeksi Kadınsı
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Yukarıdaki C otomobili için doldurunuz:
Yavaş Hızlı
Ciddi Neşeli
Zayıf Güçlü
Sıradan Farklı
Pasif Aktif
Aldatıcı Dürüst
Eski Yeni
Sıkıcı Keyifli
Agresif Samimi
Çirkin Güzel
Ucuz Pahalı
Küstah Sevimli
Olgun Genç
Tehlikeli Güvenli
Erkeksi Kadınsı
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Yukarıdaki D otomobili için doldurunuz.
Tamamladığınız için teşekkürler.
Cevaplarınızı lütfen  e-posta ile otoform@gmail.com adresine gönderiniz.
Hazırlayan: Onur Yiğit Demiröz
Yavaş Hızlı
Ciddi Neşeli
Zayıf Güçlü
Sıradan Farklı
Pasif Aktif
Aldatıcı Dürüst
Eski Yeni
Sıkıcı Keyifli
Agresif Samimi
Çirkin Güzel
Ucuz Pahalı
Küstah Sevimli
Olgun Genç
Tehlikeli Güvenli
Erkeksi Kadınsı
117
APPENDIX B
FREQUENCIES OF PARTICIPANTS’ OCCUPATIONS AND AGES
                             
                            
                              Occupation                                                                               Age
Frequency Percent
Accountant 4 6,5
Agricultural Eng. 3 4,8
Architect 1 1,6
Chemical Eng. 1 1,6
Chief Accountant 1 1,6
Economist 1 1,6
Electrical Eng. 2 3,2
Electronical Eng 1 1,6
Engineer 1 1,6
H. R. Chief 3 4,8
H. R. Executive 1 1,6
H. R. Manager 2 3,2
Human Resources 4 6,5
Industrial Eng. 2 3,2
Interior Architect 1 1,6
Lawyer 1 1,6
Lecturer 4 6,5
Management 1 1,6
Manager Assistant 1 1,6
Mathematical Eng. 1 1,6
Mechanical Eng. 6 9,7
Naval Architect 1 1,6
Officer 1 1,6
Operation Manager 1 1,6
Public Relations 2 3,2
Purchase Chief 1 1,6
R. Assistant 7 11,3
Sales Accountant 3 4,8
Sales Manager 1 1,6
Service Planning 1 1,6
Tech. Specialist 1 1,6
Technical Advisor 1 1,6
Total 62 100,0
Frequency Percent
24 2 3,2
25 3 4,8
26 7 11,3
27 5 8,1
28 4 6,5
29 7 11,3
30 3 4,8
31 4 6,5
32 1 1,6
33 1 1,6
35 2 3,2
36 2 3,2
37 3 4,8
38 3 4,8
39 3 4,8
40 1 1,6
42 1 1,6
43 3 4,8
47 2 3,2
49 1 1,6
50 1 1,6
52 1 1,6
53 1 1,6
55 1 1,6
Total 62 100,0
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APPENDIX C
FREQUENCIES OF PARTICIPANTS’ AUTOMOBILES
BrandModel
 Frequency Percent
19 30,6
Fiat Punto 1 1,6
Fiat Uno 1 1,6
Ford Fiesta 3 4,8
Ford Focus 1 1,6
Ford Focus 2001 1 1,6
Ford Focus 2007 1 1,6
Ford Mondeo 1 1,6
Honda 2004 1 1,6
Honda Civic 2002 1 1,6
Hyundai Accent 1 1,6
Kia Cerato 2005 1 1,6
Kia Schuma 1 1,6
Kia Sorento 2006 1 1,6
Lada 1999 1 1,6
Mitsibushi Colt 1 1,6
Murat 131 1979 1 1,6
Nissan Micra 1 1,6
Opel 2005 1 1,6
Opel Astra 1 1,6
Opel Astra 1998 1 1,6
Opel Corsa 1 1,6
Opel Zafira 2006 1 1,6
Peugeot 206 2004 1 1,6
Peugeot 307 2006 1 1,6
R. Megane 2 2006 1 1,6
Renault 2004 1 1,6
Renault Laguna 1 1,6
Renault Megane 1 1,6
Renault Megane 2 1 1,6
Renault Scenic 2004 1 1,6
Renault Twingo 1 1,6
Seat 2007 1 1,6
Toyota Corolla 1 1,6
Toyota Corolla 2006 1 1,6
Toyota Karina 1998 1 1,6
Volvo 1 1,6
Volvo S40 2001 1 1,6
VW Beetle 1 1,6
VW Polo 3 4,8
Total 62 100,0
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